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"Let M Uke a Sarrey of the principal Kabrick, lii. tbc Temqaeoui 
Qkibe itaelf; a moat itapeDdoos work in CTery puticalir of it, which dotb 
no Ion iggnndiie iti Maker thm ererj curioiu complete work dolli it* 
Warkmu. Let at cut mr ojm bere and there, let i» ranuck ell Ihe 
Globt^ let a> with the graileit accnney impect erery put thereof, March 
ont the inmoat wcreta of aoy of the ocsatDm, let ub eiaoiiie them wilh all 
OUT gaagei, meunre tbem with oar nicsit rule*, pry iolo them with our 
mieraaoope* and moat siqaiiils initrnmcDta, (till we find them to bear 
toetimoDj to their infinite Workman." 

niBHtM'* Fanico-TBtuwaT, »ook ti. p. 38. 

" Ceald the body of the whole Earth - ■ bo aubmiited to the Eiamimttioa 
of oat Sanaa*, were it not toe bi^ md diiproportioned lor oar Inquiriea, too 
unwieldy ibr the Management of the Eye and Hand, there i* no qaeatioa 
bat it wonld appear to na a* oarioua and weli-contriTcd a frame ae that of a 
hoBian body. We ihould eee the aame Concatenation and Subaerriency, 
tlte aome Neeeaiity and Uaefiihieai, the aame Beaatj and Harmony in all 
and erery of it* Parta, aa what we diacorer in the Body of every ainglo 
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Introductory JSTotice^ and Description of the Geological 
Phenomena Ultistrated by Plate L 

Ppate 1, 

Is an imaginary Section constructed to express, by the 
insertion of names, and colours, the relative positions of the 
most important classes, both of unstratified and stratified 
rocks, as far as they h^vc yet been ascertained. It is found- 
ed on many series of accurate observations, on several lines 
taken across Europe, between the British islands and the 
Mediterranean Sea. Although no single straight line exhi- 
bits every formation complete in the full order of succession 
here represented, no fact is inserted for which authority 
cannot be found. The near approximation of this synoptic 
representation to the facts exhibited by an actual section, 
may be estimated by comparing it with the admirable sec- 
tion across Europe, published by Mr. Conybeare in the Re- 
port of the Proceedings of the British Association for the 
Advancement of Science, 1832, and with his sections of 
England, in Phillips and Conybeare's Geology of England 
and Wales. 

The chief merit of the above Section is due to the Ta- 
lents of Mr. Thomas Webster; it is founded on a more 
simple secftion which has for several years been used by 
him in his lectures, and which exhibits the relations of 
the Granitic and Volcanic rocks to the stratified formations, 

VOL. II. — 1 



2 EXFLANATIOH OF PLATE I. 

and to one aaofher, more intelli^bly than I have ever seen 
expressed elsewhere. This original drawing by Mr. Web- 
ster has formed the basis of the present enlarged and im- 
proved section, into which many important additions have 
been introduced by the joint suggestions of Mr. Webster 
-and myself. The selection and arrangement of the animals 
and plants is ray own ; they have been drawn and engraved 
(together with a large proportion of the woodcuts) by Mr. J. 
Fisher, of St. Clements, Oxford. 

For facility of reference, I have numbered the principal 
groups of stratified rocks represented in the section, accord- 
ing to their most usual order of succession ; and 1 have de- 
signaled by letters the crystalline or unstratified rocks, and 
the injected masses aqd dikes, as well as the metallic veins, 
and lines of fracture, producing dislocations or faults. The 
f.rowded condition in which all the Phenomena represented 
in this section, are set together, does not admit of the use 
of accurate relative proportions, between the stratified rocks 
and the intruded masses, veins and dikes by which they 
are inlersecled. The adoption of false proportion is, how- 
ever, unavoidable in these cases, because the veins and dikes 
would be invisible, unless expressed on a highly exagge- 
rated scale. The scale of height throughout the whole sec- 
tion is also infinitely greater than that of breadth. The 
plants and animals also are figured on no uniform scale. 
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As it would encumber the section to express Diluvium^ 
wherever it is present, it is introduced in one place only, 
which shows its age to be more recent than the newest of 
the Tertiary strata; it is found also lodged indiscriminately 
upon the surface of rocks of every formation. 

Granite, 

In our early Chapters we have considered the Theory 
which refers unstratified rocks to an igneous Origin, to be 
that which is most consistent with all the known Pheno- 
mena of Geology, and the facts represented in the Section 
now before us are more consistent with the Postulates of 
this Hypothesis, than with those of any other that has 
hitherto been proposed. I have, therefore, felt it indispen- 
sable to adopt its language, as affording the only terms by 
which the facts under consideration can be adequately de- 
scribed. 

Assuming that Fire and Water have been the two great 
Agents employed in reducing the surface of the globe to its 
actual condition, we see, in repeated operations of these 
agents, causes adequate to the production of those irregular 
Elevations and Depressions of the fundamental Rocks of the 
Granitic series, which are delineated in the lower Region of 
our Section, as forming the basis of the entire Superstructure 
of stratified Rocks. 

Near the right extremity of this Section, the undulating 
surface of the fundamental Granite (a. 5. a. 6. a. 7. a. 8.) is 
represented as being, for the most part, beneath the level of 
the Sea. 

On the left extremity of the Section (a. 1. a. 2. a. 3.) the 
Granite is elevated into one of those lofty Alpine ridges, 
which have affected, by their upward movement, the entire 
series of stratified Rocks. 

Corresponding formations of Primary and Transition 
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Strata, are represented as occurring on each side of this ele- 
vated Granite, which is supposed to have broken tlirough, 
and to have carried up with It to their present elevated and 
highly inclined position, strata that were once continuotR 
and nearly horizontal.* 

The general history of Elevation appears to be, that 
mountain chains of various extent, and various directions, 
have been formed at irregular intervals, during the deposi- 
tion of stratified rocks of every age ; and that Granite had, 
in many cases, acquired a state of solidity before the period 
of its elevation. 

Within the primary Granite, we find other forms of Gra- 
nitic matter, (a, 9.) which appear to have been intruded in 
a state of fusion, not only into fissures of the older Granite, 
but frequently also into the Primary stratified rocks in con- 
tact with it, and occasionally into strata of the Transition 
and Secondary series, (a. 10. a. 11.) these Granitic injec- 
tions were probably in many cases, contemporaneous with 
the elevation of the rocks they intersect ; tliey usually as- 
sume the Condition of Veins, terminating upwards in small 
branches ; and vary in dimensions, from less than an inch, 
to an indefinite width. The direction of these veins is very 
irregular: they sometimes traverse the Primary strata at 
right angles to their planes of stratification, at other times 
they are protruded in a direction parallel to these planes, 




EXPLANATION OF PLATK I. 5 

A. 10. represents a dike and protruded mass of Granite, 
intersecting and overlying stratified rocks of the Primary 
and Transition series. A. 11. represents the rare case of 
Granite intersecting Red Sandstone, Oolite, and Chalk. ^ 



Sienite, Porphyry, Serpentine, Greenstone, 

Closely allied to Granite Veins, is a second series of 
irregularly injected rocks, composed of Sienite, Porphyry, 
Serpentine, and Greenstone (b. c. d. e.) 'which traverse the 
Primary and Transition formations, and the lower regions 
of the Secondary strata ; not only intersecting them in vari- 
ous directions, but often forming also overlying masses, in 
places where these veins have terminated by overflowing 
at the surface, (b'. c'. d'. e'.) The crystalline rocks of this 
series, present so many modifications of their ingredients, 
that numerous varieties of Sienite, Porphyry, and Green- 
stone occur frequently in the products of Eruptions from a 
single vent. 

The scale of our Section admits not of an accurate repre- 
sentation 6i the relations between many of these intruded 
rocks, and the strata they intersect ; they are all placed, as 



the reprcseatation of the injections of Basaltic and Volcanic matter wliich 
that portion of the section is intended to illustrate. 

* An example of the rare Phenomenon of Granite intruded into the 
Chalk formation, in the hill of St. Martin, near Pont dc la Fou in the Pyre* 
nees, is described by M. Dufrenoy in the Bulletin de la Socidt^ Geologiquo 
dc France, Tom. 2. p. 73. 

At Weinbohia, near Meissen in Saxony, Prof. Weiss has ascertained the 
pjcAcnce of Sienite above strata of Chalk; and Prof. Nauman states, that, 
near Oberau, Cretaceous rocks are covered by Granite, and that near 
Zscheiia and Nciderfehre, the Cretaceous rocks rest horizontally on Granite ; 
at both these places the Lime/ttone and Granite are entangled in each other, 
and irregular portions and veins of hard Limestone, with green grains twX 
cretaceous fossils, arc here and there embedded in the Granite. 

Dc la Bcehe. Gcol. Manuel. 3d Edit. p. 29u. 

1* 
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if ttiey had been injected, either at the time of, or afler the 
elevation of atl the strata, and had produced but Uttle dis- 
turbance in the rocks through which they are protruded. 
It should however be understood, distinctly, that some In- 
jections may have preceded the elevation of Strata to their 
present height, and that numerous and successive eleva- 
tions and iojeclions, attended by various degrees of frac- 
ture and disturbance, have prevailed in various locahties 
during all periods, and throughout all formations ; from the 
first upraising of- the earliest Primary rocks, to the most 
recent movements produced by existing Volcanoes. M. 
Elie de Beaumont has discovered probable evidence of no 
less than twelve periods of elevatjooi affecting the strata of 
Europe. 

Examples of the fractures and dislocations attending these 
movements, and producing faults, are represented in oui 
Section by the lines designated by the letter I. Some of 
these fractures do not reach to the present surface, as they 
aflccled the lower beds at periods anterior to the deposition 
of more recent strata, which cover unconformably the sum- 
mits of the earlier fractures. (See 1. 1'. I*. 1^. 1". T.) 

Basa/l. 
A third series of Igneous Rocks is that which has formed 
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relations to Transition and Secondary strata ; f. 6. represents 
an example of an extensive eruption of Basaltic matter, 
over Chalk and Tertiary strata, accompanied by an intru- 
sion of vast irregular masses of the same materials into the 
body of the subjacent Primary and Transition rocks. 

f. 7. represents strata of columnar Basalt, immediately 
beneath streams of cellular Lava, in regions occupied also 
by craters of extinct Volcanoes, f. 8. represents similar 
beds of columnar lava iix the vicinity of active Volcanoes. 

Trachyte and Lava* 

The fourth and last class of intruded rocks, is that of 
modern volcanic Porphyries, Trachytes,* and Lavas. The 
undeniable igneous origin of rocks of this class forms the 
strongest ground-work of our arguments, in favour of the 
igneous formation of the older unstratified and crystalline 
rocks ; and their varied recent products, around the craters 
of active Volcanoes, present gradations of structure, and 
composition, which connect them with the most ancient 
Porphyries, Sienites, and Granites. 

The simpliest cases of volcanic action are those of Tra- 
chyte (g. 1.) and of Lava (i. 5.) ejected through apertures 
in Granite ; such cases prove that the source of volcanic 
fires, is wholly unconnected with the pseudo-volcanic re- 
sults of the combustion of coal, bitumen, or sulphur, in 
stratified formations, and is seated deep beneath the Primary 
locks.f 

* The appellation of Trachy.te baa been given to a volcanic Porphyry, 
usually containing Crystal! of glassy felspar, and remarkably harsh to the 
touch, (hence its name from t^x,"*^ ;) it does not occur in Britain, but 
abounds in the neighbourhood of almost all extinct and active volcanic ora- 

ters. 

t The occurrence of angular fragments of altered Granite, embedded in. 
Fillars of colomnar Lara^ in the valley of Monpezat iathc Arddche, showa. 



Craters. 



Our tectioD represents tfaiee cases of Volcanic ciaters; 
the most liiDj^ (i. 5.) rising Uiroi^ Granite, or stiatiSed 
rocks, at tbe bottwn of the sea. and accumulating craters, 
which, like those of Lipari and Stromboli, Sabrina, and 
Graham Islands, are occa>ioDallr formed io various parts 
of tbe ocean.* Tbe second case is that of volcanoes, which. 
like Etna and Vesuvius, are still in action on the dry land, 
(i. 1: to i. 4.) Tbe third is that of extinct rolcanoes, Uke 
those in Auvergne, (h'. fa'.) which, although there exist no 
hiUorica] records as to the periods of their last cniptimis, 
■bow by the perfect condition of their craters, that they 
have been formed since the latest of those aqueous inunda- 
lioiu, that have affected the Basalt and Tertiary strata, 
through which they have burst forth. 

One great difference between the more ancient Basaltic 
eruptions and those of the Lava and Trachyte of existing 
volcanoes, is that the emission of tbe former, probably taking 
place under the pressure of deep water, was not accompa- 
nied by tbe formation of any permanent craters. 
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the form of Dikes, filled with materials similar to those 
which form the masses that have overflowed in the Vicinity 
of each Dike.* 



Changes effected by the ^gneotis RockSf on the Strata in 

contact vdth them. 

The peculiar condition of the rocks that form the side 
walls of Granitic Veins and Basaltic Dikes, aflbrds ano- 
ther argument in favour of their igneous origin; thus 
wherever the early Slate rocks are intersected by Granitic 
Veins (a. 8.) they are usually altered to a state approxi- 
mating to that of fine-grained Mica-slate, or Hornblend- 
slate. 

The secondary and Tertiary ^rocks also, when they are 
intersected by basaltic Dikes, have frequently undergone 
some change ; beds of Shale and Sandstone are indurated, 
and reduced to Jasper; compact Limestone and Chalk are 
converted to crystalline Marble, and Chalk-flints altered 
to a state like that resulting from heat in an artificial fur- 
nace.f 

In all these cases, the Phenomena appears to be ^rough- 
out consistent with the theory of igneous Injection, and to 
be incapable of explanation on any other Hypothesis that 
has been proposed. A summary statement of the probable 
relations of the Granitic and Trappean Rocks to the other 
materials of the Globe, and to one another, may be found in 
De la Beche's Geological Researches, 1st Edit. Pag. 374,. 
et seq. 

* In many Dikes the materials have been varioasly modified, by 
their mode of cooling, and differ from the masses which overflowed the 
surface. 

t Examples of this kind occur on the sides of Basaltic Dikes intersecting 
Chalk in the County of Antrim, and in the Island of Raghlin. SceGeoL 
Trans. London, O. S. vol. iii. p. 310. pL 10. 
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Explanation of Letters and Figures used in the references 
to unstratified and crystalline Rocks in Plate 1. 

a. Granite. b. Sienite. c. Porphyry, 

d. GreeDstone. e. Serpentine^ f. Basalt, or Trap, 

g. Trachyte, h. Products of Extinct Volcanoes, 
i. Products of Active Volcanoes. 



a. L — a. 3. Mountains of Granite, raised into lofty ridges, 

from beneath Gneiss and Primary Slates, 
a. 4. Granite intermixed with Gneiss, 
a. 5. — a. 8. Granite, subjacent to stratified rocks of all 

ages, and intersected by volcanic rocks. 
a. 9. Granite Veins, intersecting Granite, Gneiss, and [ni- 

mary Slate, 
a. 10. Granite Vein, intersecting Primary and Transition 

rocks, and forming overlying masses at the surface. 

a. 11. Granite Vein intersecting Secondary strata, and 

overlying Chalk.* 

b. Dikes of Sienite. 

b. 1. Overlying masses of Sienite. 

c. Dike of Porphyry. 

c. 1. Overlying masses of Porphyry, 

d. Dikes of ancient Greenstone. 

d. 1. Overlying masses of the same. The Rocks repre- 

sented by d. and e. often pass into one another. 

e. Dikes of Serpentine. 

e. 1. Overlying masses of Serpentine. 

f. Dikes and intruded subterraneous masses of Basalt. 

f. 1. to f. 7, Masses of Basalt protruded through, and 
overlying strata of various ages. 

* In tho locality quoted in the Explanation of Plates^ Vol. II. p. 5, the 
Granite whicli comes to tho surface over the Chalk, is not covered by Terti- 
ary depositcs, as represented in our section, PI. 1. 
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f. 8. Basaltiform products of Modem Volcanoes. 

g. Trachyte forming Dikes. 

g. 1. Trachyte forming overlying Domes. (Puy de 

Dome.) 
h. 1. h. 2. Lava of extinct Volcanoes, forming undisturbed 

Cones. (Auvergne.) 
i. — i. 5. Lava, Scoriae, and Craters of active Volcanoes. 

(i. 1. — ^i. 4. Etna. 1. — 5. Stromboli.) 
k. — k. 24. Metalliferous Veins. 

k. 15'. Lateral expansions of Veins into metalliferous 
cavities, called by the Miners Pipe Veins, or Flats. 
1. — 1. 7. Faults, or fractures and dislocations of the strata. 
The continuity of stratified Rocks is always inter- 
rupted, and their level more or less changed on the 
opposite sides of a fault. 
It is unnecessary here to give detailed descriptions of the 
28 divisions of the Stratified Rocks represented in our Sec- 
tion. Their usual Order of Succession and Names are 
expressed in their respective places, and detailed descriptions 
of their several characters may be found in all good Trea- 
tises on Geology. 

The leading Groups of Formations are united by colours, 
marking their separation from the adjacent groups ; and the 
same colours are repeated, in the headings above the figures 
of Plants and Animals that characterize the several series 
of Formations, to show the extent of the strata over which 
the Organic Remains of each Group are respectively dis- 
tributed. 

Although the deposites of Peat Bogs, and Calcareous Tufa 
are of too local a nature to be generally included in the 
series of stratified Rocks, they are represented in the Sec- 
tion (Figs. 31, 32,) because they sometimes operate locally 
to a considerable extent in adding permanent and solid 
matter to the surface of the Globe. 
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List of the ^fames of the PlanU and Animals, reprtsenied in 
PL 1. to denote (Ae prevaiHng l^ex oj Vegetable and 
Animal Lift, during the formation of the three great divi- 
sions (^stratified Rocks. 



r. recent. i.fostU. Ad. B. Adolphe Brongniart. 
L. Lindietf. Ag. Agassk. P. Page of Vol. I. 

Remains in TVansition Strata. 

LAHS PI.A1ITS. 

. Araucaria. Norfolk Island Pine. r. & f. P. 364. 

I. Equisetum. r. & f. P. 346. 

t. Calamites nodosus. f. (L. PI. 16.) 

I. Asterophillites comosa. f. (L. 108.) 

>. Aslerophyllites foliosa. f. (L. 35.) 

1. Aspidium. r. Fecopteris. f. 

'. Cyathea glauca, Tree Fern. r. (Ad. B. Hist. Veg. 

Foss. PI. 38.) P. 349. 
>. Osmimda. r.* Neuropteris. f. 
I. Lycopodium cernuum. r. (from Mirbcl.) P. 350, 
I. Lycopodium alopecuroides. r. (from Mirbel.) P. 350. 
.. LepidodendroD Stembergii. f. 
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18. Cestracion Phillippi, Port Jackson Shark, r. (Phillip.) 

P. 220.* 
IS'. Palatal Tooth of Cestacion PhiUippi. r. 

19. Tooth of Psammodus, from Derbyshire limestone, f. 
19'. Tooth of Orodus, from Mountain limestone, near 

Bristol, f. 

20. Calymene. f. ) 

21. Paradoxus, f. > TrUobites. P. 295- 

22. Asaphus. f. / 

23. Euomphalus. f. 

24. Producta. f. 

25. Spirifer. f. 

26. Actinocrinites. f. (Miller, P. 96.) P. 314. 

27. Platycrinites. f. (Miller, P. 74,t) 

27*. Fucoides circinatns. f. (Ad. B.) From Transition 
sand-stone, Sweden^ 

28. Caryophyllia. r. & f. 

29. Astrea. r. & f. 

30. Turbinolia. r. & f. 

Remains in Secondary Strata. 

LAND PLANTS. 

31. Pinus. r. & f. 

32. Thuia. r. & f. 

33. Cycas circinaUs. r. Cycadites. f. 

34. Cycas revoluta. r. Cycadites. f. 

35. Zamia horida. r. Zlamia. f. 

36. Dracsena. r. AlKed to Bucklandia and Clathraria. f. 

37. Arboresc«nt Fern. r. P. 350. 

38. Pteris aquilina. r. Pecopteris. f. 

* This shark is the only known ftving representative of the extinct genus 
Psumnodus. 

t Fig. 27. In most, if not all the species of Platycrinites the arms are 
subdiTidedftheyarttiiotso in this figore» as from its small size they could not 
wellbe lepitsented. The ^gure is intended to gire only a general idea of 
tbesabject 
VOL. n. — 2 



I4 BXPLA)M.tIOS or FLATS t. 

3d. Scolopeudrium. r. TsEmiopteiis io Oolite Scarbo- 
rou^. f. 

LAItD AlfntALS. 

40. Didelphys. r. Stonesfield slate, 8 small q>ecies. f. 

41. Didelphys. r. Oieirotheriuin T f. P. 303. 

42. Pterodactylus brevirostris. f. 

43. Pterodactylus crassirostris. f. 

44. Garial. r. Allied to Teleosaurus. f. 

45. Iguana, r. Iguanodon. f. 

46. Testudo, Land Tortoise, r. Scales of Tortoises, at 

Stonesfield, Oxon. f. Footsteps of Tortoises, Dum- 
fries, f. 

47. £mys. r. Soleure. f. 

48. Buprestis. r. Stonesfield. f. 

49. Libellula. r. Solenhofen. f. 

harihe akikals, akv plaitts. 

50. Plesiosaurus. f. 

51. Ichthyosaurus, f. 

63. Marine Turtle, r. At Luneville, in Muschel Kalk. f. 

P. 196. 
63. Pygopterus. f. (Ag. Vol. I. PI. D. 3.) In Magnesian 

Limestone. 
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64. Echinus, r. & f. 

65. Apiocrinites. f. 

65'. Fucoides recurves, f. (Ad. B. Hist, Veg. Foss. 
PI. 5. Fig. 2.) 

Remains in Tertiary Strata. 

LAND PLAKT8. 

66. Mauritia aculeata. r. (Martius, T. 44.) Palmacites. 

Lamanonis. f. P. 166. 

67. Elaeis guineensis. r, (Martius, T. 56.) Fruits of 

Pinnate Palms, f. P. 886. 

68. Cocos nucifera, r. (Martius, PI. 62.) Fossil Cocoa- 

nut, Sheppy, Brussels. P. 886. 

69. Pinus, Pine. r. & f. 

70. Ulmus, Elm, r. & f. 

71. Popolus, Poplar, r. & f. 

72. Salix, Willow, r. &. f. 

LAND ANIKALS 07 FIEST PERIOD. 

Birds. 

73. Scolopax, Woodcock, r. & f. 

74. Ibis. r. & f. 

75. Tringa, Sea Lark. r. & f. 

76. Coturnix, Quail, r. & f. 

77. Strix, Owl. r. & f. 

78. Buteoy Buzzard, r. & f. 

79. Phalacrocorax, Cormorant* r. Pelecanus. f. 

Reptiles^ 

80. Emys, Fresh-water Tortoise, r. & f. 

81. Trionyx, Soft Tortoise, r. & f. 

82. Crocodilus, Crocodile, r. & f. 

Mammifers. 

83. Vespertilio, Bat r. & f. 

84. Sciurusy Squirrel, r. & f. 

85. Myoxusy Dormouse, r. & f. 
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Pun 3. V.l. p.M- 



A. Jaw of IKdelpbys, BncUaiidi (Magnified to tvice oat, 

nxt,} in the CoUection of W. L Broderip, Esq. and 
described by him in the Zook^cal Journal, V. HI. p. 
40e. PI. XL (Broderip.) 

2. Second Diotar tooth magnified. 

5. Fifth molar tooth stiD fertber magnified. 

B. Fragment of lower Jaw of a small Didelphys frotn 

Stonesfieid, in the Oxford Museum, (magnified one- 
third.) This jaw has been examined by Covier.. 
and is figured by M. Prevost, Ann. de Sci. Nat. Avr. 
1825, p. 389, PI. 18. The removal of a part of the 
bone displays the double roots of the teeth, in their 
alveoU, and the form of the teeth shows the animal 
to have been insectivorous. (Original.) 

4. Fourth molar tooth magnified. 

9. Ninth molar tooth magnified. 

C. 1. Lower Jaw of INnotherium giganteum, (Tapirus- 

Giganteus, Cuv.) The length of this Jaw, including 
the Tusk, is nearly four feel. V. LpMlO. (Kaup.) 

2. Lower Jaw and part of upper Jaw of Dinotherium 

medium. (Kaup.) 

3. Jaw of Dinotherium medium, exhibiting the Crown of 
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^ Platb 8. V. I. p. 70. 

Imaginary restoration of four species of Pachydermata,, 
found in the Gypsum Quarries of Mont Martre. (Cuvier.) 

Plate 4. V. I. pp. 70, 73. 

Nearly perfect skeletons of the four species of fossil ani- 
mals, whose restored figures are given in the last Plate.. 
(Cuvier.) 

Plate 5. V. I. p. 112. 

1. Skeleton of Megatherium, copied from Pander and' 

D' Alton's figure of thenearly perfect skeleton of this 
animal, in the Museum at Madrid. 

2. Bones of the Pelvis of the Megatherium, discovered by 

Woodbine Parish, Esq. near Buenos Ayres, and now 
placed in the Museum of the Royal College of Sur- 
geons, London. The bones of the left hind-leg, and 
several of those of the foot, are restored nearly to 
their natural place. (Original.) 

3. Front view of the. left Femur. 

4. Front view of the left Tibia and Fibula. 

5. Bones of the foot, imperfectfy restored. 

5'. Large ungual bone, supposed to be that of a Toe of 

the hind-foot. 
6 — 11. Teeth of Megatherium. 

From the near approximation of this aRimal to the living Tapir, we may 
infer that it was furnished with a Proboscis, .by means of which it conveyed 
to its mouth the Vegetables it raked from the bottom of Lakes and Rivers 
by its Tusks and Claws. The bifid ungual bone (Kaup, Add. Tab. 11^ 
discovered with the other remains of Dinotherium, having the remarkable 
bifurcation which is found in no living Quadrupeds, except Pangolins, seems 
to have borne a Claw, like that of these animals, possessing peculiar advan* 
tages for the purpose of scraping and digging; and indicating functions, coiw 
current with-those of the Tusks and Scapulae, (see Vol L Page 110.) 
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12, 13. Armour supposed to be that of Megatherium.* 
14 — 19. Armour of Dasj^us and Chlamypborus. 

Put* 6. V. i.p.118. 

1. Sections of Teeth of Megatherium, illustratbg the re- 
lative dispositions of the Ivory, Enamel, and Crusta 
petrosa, or C<Bmen(um. (Origiaal. Clift.) 

S. Posterior surface of a caudal vertebra of Megatherium 
exhibiting enormous transverse processes. On its 
lower margin are seen the articulating surfaces 
which received the chevron bone ; the superior spi- 
nous process is broken off. V. I. p. 131. (SirF. 
Chantrey. Original.) 

Plate 7. V. I. p. 183. 

Ichthyosaurus platyodon from the Lias at Lyme Regisr 
discovered by T. Hawkins, Esq. and deposited in the Bri- 
tish Museum, together with all the other splendid fossil re- 
mains that are engraved in his memoirs of Ichthyosauri 
and Flesiosauri. This animal, though by no means full 
grown, must have measured twenty-four feet in length. The 
extremity of the tail, and left fore paddle, and some lost 



Hr. Dtnrin h*i recently discovered the Renuins of Megvlfaerium along' 
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fragments of the rest of the skeleton, are artificially restored. 
(Hawkins.) 

Plate 8. V. I. p. 135. 

1. Skeleton of a young Ichthyosaurus communis, in the 

collection of the Geological Society of London, found 
in the Lias at Lyme Regis. (Schar£ Original.) 

2. Ichthyosaurus intermedins, from Lyme R^is, belong- 

ing to Sir Astley Cooper. (Scharf. Original) 

Plate 9. V. I. p. 135. 

1 and 2. Ichthyosaurus tenuirostris, from the Lias near 
Glastonbury, in the collection of the Rev. Dr.. Wilr 
liams, of Bleaden, near Bristol. The position of the 
ribs is distorted by pressure. )Scharf. Original.) 

3. View of the right side of the head of the same animal«. 

(Original.) 

Plate 10. V. I. pp. 135, 137. 

1. Head of Ichthyosaurus platyodon, in the British Mu-. 

seum, from the Lias at Lyme Regis, copied from 
Sir E. Home's figure in the Phil. Trans. 1814. 

2. Copied from Mr. Conybeare's figure, (in the (tcoI. 

Trans. Lond. O. S. PL XL. Fig. 11.) showing the 
analogies between the bones of the head of Ichthyo- 
saurus, and those which Cuvier has marked by cor^ 
responding letters in his figure of the head of the 
Crocodile. 

3. Two of the bony plates in the sclerotic coat of the 

Eye of Ichthyosaurus platyodon. 

4. Circle of .bony plates in the Eye of the snowy Owi. 

(Yarrel.) 

5. Circle of similar plates in the Eye of the golden Eaglew 

(Yarrel.) 
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6. Front view of bony plates in the Eye of an Iguu». 

7. Profile of the same. 

8. Two of the fourteen component scales of the same. 

I owe these last three figures to the kindness of Mr. Allis 
of York. 

A 1) 2, 3, 4, Petrified portions of the skin of a small 

Ichthyosaurus, from the Lias of Barrow on Soar. 

Lieicestershire, presented to the Oxford Museum, by 

the Rev. Robert Gutch, of Segrave. (Original.) 

In Fig. 1 ; a, b, c, d, are prntions of ribs, and e, f, g, b, 

are fragments of sterao-costal bones (nat size.) 

*rhe spaces between these bones, are covered with the 

remains of shin ; the Epidermis being represented by a d^- 

cate film, and the Rete mucosum by fine threads of white 

Carbonate of Lime; beneath these the Corium, or true 

skin, is preserved in the state of dark Carbonate of Lime, 

charged with black volatile matter, of a bituminous and 

oily consistence. 

S. Magnified representation of the Epidermis and Rete 

mucosum. The fine superficial lines represent the 

minute wrincles of the Epidermis, and the subjacent 

larger decussating lines, the vascular net-work of tbe 

Rete mucosum. 

In Fig. 3, the Epidermis exhibits a succession of coarser 

and more distant folds or wrinkles overlying the 
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Plate 11. V. I. p. 138. 

1. Side View of the head of an Ichthyosaurus, marking 

by corresponding letters^ the analogies to Cuvier's 
figures of the same bones in the head of the Croco- 
dile. (Conybeare.) 

2. Posterior part of a lower jaw of Ichthyosaurus com- 

munis, in the Oxford Museum. (Conybeare.] 
3 — 7. Sections presented by the component bones of Pig. 

2 in fractured parts above each section. (Conybeare.) 
8. View of the lower jaw of Ichthyosaurus seen from 



cod ilea ; bnt as the horny scales of Fishes, and dermal bones of Crocodilcan 
animab are preserved in the samo Lias with the bones of Ichthyosanri, we 
may infer that if the latter animals had beeh famished with any similar 
appendages, these would also have been preservedi and long ere this dis- 
covered, among the numerous remains that have been so assiduously cdlected 
from the Lias. They would certainly have been found in the case of the 
individual now before us, in which even the Epidernus, and vessels of the 
Rete Mucosum have escaped destruction. 

Similar black patches of petrified skin are not unfrequonUy found attached 
to the skeletons of Ichthyosauri from Lyme Regis, but bo remains firom any 
other soft parts of the body have yet been noticed 

The preservation of the skin shows that a short interval only elapsed be- 
tween the death of the animal, and its interment in the muddy sediment of 
which the Lias is compoeed. 

Among living reptiles, the Betrachians afford an example of an 
order in which the skin is naked, having neither scales or dermal 
bones. 

In the case of Lizards and Crocodilesi the sealy, or bony coverings protect 
the skin from injury by friction against the hard substances .with which 
they are liable to come into contact upon the land ; but to the Ichthyosauri 
which lived exclnsively in the sea, there would seem to have been no more 
need of the protection of scales or dermal bones, than to the naked skin of 
theCetacea. 

In the case of Plesiosaori also, the non-discovery ot the remains of any 
dermal appendages with the perfect skeletons of animals of that genus, 
leads to a similar inference, that they too had a naked skin. The same 
negatiTo argvmeat applies to the flying Reptile Family of Pterodao> 
tyles. 
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beneath, exhibiting tbe course of its orer-lapping 
bones. (Conybeare.) 

A. Tooth of a Crocodile, showing the incipient abscMrp- 

tion of tbe hoUow cone which fonns its base, from 
the eflect of pressure of a new tooth rising beneath. 
(Coaybeare.) 

B. ^milar effects shown in the transverse section of the 

upper and lower jaws of an Ichthyosaurus. (Cuvier.) 
-C. Example of the same kind of absorption produced by 
the pressure of a new tooth, on the base of an older 
tooth in the jaw of Ichthyosaurus. (Conybeare.) 

Plate 12. V. I. p. 142. 

1. Sternal Arch and Paddles of Ichthyosaurus. See V. I. 

p. 182, Note. (Home.) 
3. Sternal Arch of Omithorhyncbus. (Home.) 
3, 4, 5, 6. Occipital and Cerrical Bones of Ichthyosaurus, 

from the Lias at Lyme Regis.* (Original.) 

* Sir Philip de HiUpM Qttj E^rton hw poiated out aoaie beaatifbr ei* 
■mplw, hillierto Dimotioed, in tin AUu Mid oenictl Vertebra of Icblhjo. 
nnri, of peculiar iDeehuiical contrivMioe* to lapport Mid regfulUe llie nove- 
nwata of Ibeir aDonmua be«di. (Sea Loud. Mid Edin. Pbil. Mif . Nor. 1835. 
P.4H.) 

Fig. 3, •. reiHeMnU tba Biuhr pMUoa of tbe OceipiUl boH of k very 
i tchthToeaurm, from the Li»» of Lyn 




EXPLANATION OF FLATB8 12. 18. 25 

A. Hollow conical Vertebne of a fish. (Original.) 

B. C. D. Vertebrae of Ichyosaurus. See note, V. I. p. 

212. ^Home and Conybeare.) 
D. a. g. £. a. g. Spinous processes, showing the peculiar 
articulation of their annular portions, with the Ver- 
tebrae, to be adapted to increase the flexibility of the 
spine. See Note, V. I. p. 134. (Home.) 



Plate 13. V. I. p. 140. 
Skeleton of a small Ichthyosaurus, from the Lias at Lyme 

Fi|^. 4, b. Oblique trianipiiar fteet on tbe lower margin of the fiont of the 
Atlaa; this facet articulated with the firtt aQb-Tertebral wedge, placed be- 
tween the Atlaa and Oecipot 

Between the AUas and Azii, tbe two sab-vertebral froeta formed a trian- 
gular cavity for the reception of a second wedge (Fig. 4. c.) and a aimilar, 
but smaller carity received another wedge of the same kind, between the 
Axis and third Vertebra. This third wedge gave less sapport to tbe head, 
and admitted of more extensive mstion than the seoond. All these three 
wedge^haped bones are seen nearly in their natural position in a specimea 
fiom Lyme Regis, in the Collection of Sir P. G. Egerton. 

Fig. 4'. First sub-vertebral wedge, auxiliary to the anterior cavity i^the 
Atlas, in completing the articulating socket ibr the basilar proceea of the Oc- 
ciput (3. a.) 

4. a. Crescent-shaped front of the first sub*vertebral wedge. 

4'. b. Head of the same Wedge. 

4'. c. Obtuse apex of the same, articulating with the triangular frontal 
fiioet of the Atlas (4. b.) In young animals this frontal facet is nearly 
smooth and flat ; in older animals (3. b'.) it is ragged and farrowed. This 
articulation must have given to the first sub-vertebral wedge great power 
as a stay or prop, to resist the downward pressure of the head, at the same 
time fiicilitating the rotatory movements of the Occipital bone. 

Fig. 4. c. Seoond snb-vertebral wedge articulating with the triangular 
cavity formed by the marginal ftoets of the Atlas and Axis. This second 
Wedge acted as a strong, prop supporting firmly the lower porticn of the 
Atlas, and at the same time admitting the small amount of motion here re- 
quired. 

c'. Head of the 8«b*vertebral wedge (c) strengthened by a projecting 
boss of solid bone. 

VOL. II. 
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Regis, presented to the Oxford Museum by Vitcoiuit Cole, 
eaclosit^ witfain ita ribs scalea, and digestod bones of FiEhes, 
in the state of Coprolite. Tias coprolitic mass seems nearly 
to retain the form of the stomach of the animal, c, Corac<»d 
bone. A, Scapula, e, Hiunems. f, Radius, g, Uhia. (Scharf. 
Original.) 

Plate 14. V. I. p. 152. 

Skeleton of the Tmok of a small Ichthyosaurus in the 

Fig. 5. Ne&rly flat uticoltr lurf&ce of (prolablj) tlie tLitd MrTicil ver- 
tebra of Ihe nme lu-ga luciwidtwl u Fig. 3, Thii Burfacc of the bone bu 
only a inall ejlindrical dBpnHioa at it* ctnlre, ioilud of Ibe deep, comcii 
cap of the mora flexible vertebn;, & B. B, 

Near iti apper mirgin ii • wed^thaped elevation (b) and near the inSt- 
Tior nwgin, & notch oi farrow (i.) Tbeae islieot and ra-enteiing portioni 
articnlkted witli oorreapondiitg depresaiona and proJcclioiM ob tha nirfice of 
the adjaoent Tirtebni, and acted ai pivot*, admitUpy a limitsd amount of la- 
teial vilnlioni, and at the Mme time prareDling anj ilip, or dialocation. 

Fig. 6. Concave *ar&ca of Fig. S.j llie wedge-ahaped prajeclion neai ita 
tower margin (a) mnit haTo artjoulated with a correiponding groove or 
depreaaifHi on the front of tbe letlabra adjacent to it, like that at (Fig. 
6. a.) Aa one anr&oe oal; of tbeae verlebra had a ctmioal carit;, the iater- 
tertebriJ ■nbatance nnut have fonned ■ aingle oone, admitting in the neck 
bat half tha amooDt of [motion, that the double conei of ioterverlebral 
matter alh>ired to tlu donal and caodal Tertcbm, (C. R E.} where greater 
fleznre wai reqaiced, to effect progrewire motion bj TibrBtioaa of the body 
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Oxford Museum, from the lias at Lyme Rq;is» containing 
within the ribs, a ooprolitic mass of digested bones, inter- 
spersed with scales of fishes, a, Furcula. b» Qavicle, c, 
Coracoid bone, d. Scapula, e, ilumerus. (Fisher. Ori- 
ginal.) 

Plate 15. V. I. p. 147. 

The specimens are all of the natural size exc^^ where 
the figures denote otherwise. (Original.) 

1 and 2. Intestines of the two most common English 

species of Dog-Fishes, injected with Roman cement 

The vascular structure, which is still aj^arent in 

the dessicated membrane, resembles the impressions 

on the surface of many CoproKtes. 

3. Coprolite from the Lias at Lyme, exhibiting the spiral 
folding of the plate of digested bone, and impressions 
of the intestinal vessels and folds upon its surface. 
(See Note, V. I. p. 152. et seq.) 

3'. Magnified scalo of Pholido^^oruft Hmbatus, embedded 
in the surface of the Coprolite, Fig. 3. This scale 
is one of those that compose the lateral line, by which 
a tube passes to convey mucus, from the head, along 
the body of fishes ; a. is the hook, on the superior 
margin, which is received by a depression on the 
inferior margin of the scale above it, corresponding 
with b. ; c. is the serrated edge of the posterior 
margin, perforated at e. for the passage of the mu- 
cous duct ; d. is a tube on the interior surface of the 
scale to carry and protect the mucous duct. (See 
note V. I. p. 150.) 

3". Exterior of the scale 3'. ; the same parts are repre- 
sented by the same letters ; tiie larger portion is 
covered with enamel ; the smaller portion next d. is 
the bony root forming the anterior margin of the 
scale. 
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4. TranBverae section of anolber Coprolite imm Lyme, 

showing the internal foldings of the plate, with sec- 
tions of scales of fishes embedded in it. 

5. Exterior of a spiral Coprolite, from the Chalk Marl, 

near Lewes, showing folds and vascular impressions 
analogous to those in No. 3. 

6. L<ongitudinaI section of another Coprolite, from the 

same Chalk Marl, showii^ the spiral manner in 
which the plate was folded round itself. 

7. Exterior of another spiral Coprolite, from the Chalk 

at Lewes, showing vascular impressions on its sur* 
face, and the transverse fracture of the spiral fold 
atb. 

Id many other figures of Plate 15| a similar abrupt 
termination of the coiled plate is viuble at b. 

S, 9. Two other small species of sjural Coprolites in chalk ; 
these as well as Figs. 5, 6, 7, are probably derived 
from fishes found with them in the chalk, near Lewes. 

10, 11, 12. Coprolites from the Tjas at Lyme, exhibiting 
well-defined characters of the spiral fold, with vascu- 
lar impressions on their surface. 

13. Similar appearances on a CoproRte found by Dr. Mor- 

ton in the Greensand of Virginia. 

14. Coprolite from the Lias at Lyme, bearing strong cor- 

rugations, the result of muscular pressure received 
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17. Coprolite from Lyme, containing large scales of Da- 

pedium politum. 

18. Coprolite from the Lias at Lyme, containing undi- 

gested bones of a small Ichthyosaurus 

Plate 15'. V. I. p. 156. 

Cotolite, or petrified intestines of a fossil fish from Soten-^ 
hofen. (Goldfuss.) 

Plate 16. V. I. p. 157. 

1 . Conjectural Restoration of the Skeleton of Plesiosaurua 

dolichodeirus. (Conybeare.) 

2. Skeleton of Plesiosaurus delichodeirusy ia the British 

Museum, from the Lias at Lyme R^is. (Scharf« 
Original.) 

Plate 17. V. L p. 158. 

A nearly entire and unique skeleton of Plesiosaurus doli-^ 
chodeirusy 5 feet 7 inches long, from the Lias of Street, near 
Glastonbury. This skeleton forms part of the splendid 
series of fossil Saurians, purchased for the British Museum,, 
from T. Hawkins, Esq. in 1834. See V. I. p. 162, and 
Note. (Hawkins.) 

Plate 18. V. I. p. 160, Notew 

1. Under jaw of Plesiosaurus doHchodeirus, forming part 

of the series last mentioned. (Original.) 

2. Head of the Plesiosaurus, figured in PI 16. Fig. 2. seen 

from beneath. (Original.) 

3. Vcsitral portion of the ribs of the Plesiosaurus, figured 

in PL 17. See V. I. p. 162. (Original) 
a. c. Central bones forming the crown of the stemo-costat 
arch. b. triple series of intermediate bones between 
the central bones, a. c. and the true ribs> d. d. e. e* 
lower extremity of coracoid bones. 

'a* 
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q. Oa plerygoideum. 

r. Os transversum. 

s. Os palatinum. 

t. Processus palatinus maxills supeiiohs. 

V, Pars augularis inferior maxiUfe inferioris. 

w. Pars angidaris superior. 

X. Pars condyloidea. 

y. Pars complementaria, Cut. (coronalis, auctor.) 

z. Os liyoideum. 

I. Atlas. 
II. Epistropheus. 
m— Vn. Vertebne colli. 
Vni— XXII. Vertebne dorsi. 
XXIII. XXrV. Vertebno lumbonim. 
XXV. XXVI. Os sacrum. 

XXVII. Ossa coccygea.. 
XXVIU. Sternum. 

1—15. CosUe. , 

16. Scapula. 

17. Oa coracoideum. 

18. Ilium. 

19. Os pubis. 
30. Os ischium. 

21. Humerus. 

22. Ulna. 




MULTLAMATttm or FLA3B 33. 33t 

39—48. Ph. digiti annularis. 
11 4 7. Ph. digiti auricularis. 

48. Femur. 

49. Tibia. 

50. Fibula. 

51. Tarsus. 

52 — 56. Metatarsus. 

57, 58. Phalanges digiti primi.^ 

59 — 61. Ph. d. secundi. 

62—65. Ph. d. tertii. 

66 — 7a Ph. d. quarti. 

71—74. Ph. d. quinti. 

/ Impressions of the membrane of the wing.* 



Plate 22. V. I. p. 171. 

A. Restoration of the Skeleton of Pterodactylus crassi- 
rostris. (Croldfuss.) 
. .3. Fore-foot of a Lizard. (Cuvier.) 
C« • Restoration of the fore-foot, or right hand of Ptero- 
dactylus crassirostris. (Goldfuss.) 

D. The right fore-foot, or hand of P. longirostris. (Cu- 

vier and Soemmerring.) 

E. The Fore-foot of P. macron}rx. (Buckland, GeoL 

Trans. Lond. 2d. Ser. Vol. 3. PI. 27.) 

F. The lund-foot of a Lizard. (Cuvier, Oss. Foss. Vol. 

V. Pt. n. PI. XVII.) 

G. Right foot of P. crassirostris, as conjecturally restored 



* ProftMor AgaitU oomiden that the Comgatiooi on the rarfrce of the 
Stone (/,) whieh Dr. GoldfoM rappoeed to be the impreaiioiui of Htin, or 
FmUmti, are only eaata of the minute fiildingi of the contracted membrane 
ef the wing. It ia probable that Pterodactylea had a naked akin like the 
lehthjoaanma; (See PL 10. A.) beoanae the weight oficalea would have en«^ 
etunbered their mofemmta in the air. 
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by Dr. Goldfuss. No sothority for tb^ seems to be 
aSbrdod by the fossil specimeo N. 

H. Right foot P. loDgirostris. (Cuvier.) 

I. Foot of P. roacronyx. (Bucklaod.) 

K. Hind-foot of a Bat. 

L' Skeleton of Draco volans. (Canis. Comp. Anat. F. 
370.) showing the elongated bones, or false ribs» 
vhich support the membranous expansion of its Pa- 
rachute. 

H. Skeleton of a Bat. (Cheselden.) 

N. Skeleton of P. crassrostris, in the Museum at Bonn, 
in Soleohofen slate. (Goldfuss.) 

O. Skeleton of P. breriroslris, near Aichstadt, in the 
same slate. (Goldfuss.) 

F. Imaginary restoration of Ptcrodactyles, with a co- 
temporary Libellula, and Cycadites. 



FtATE 28. V. L p. 180. 

Fig. 1 '. Anterior extremity of the right jaw of Mega- 
losaorus, from the Stonesfield slate, Oxon. (Buck- 
land.) 

Fig. 2'. Outside view of the same, exhibiting near the 
extremity, large perforations of the bone for the pas- 
sage of vessels. (Buckland.) 
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nearly to the bottom of the Jaw. Scales two-thirds. 
(Buckland.) 
Pig. 4. Transverse section of the tooth (Fig. 2.) showing 
the manner in which the back and sides are enlarged, 
and rounded in order to give strength, and the front 
brought to a strong and thin cutting edge at D'. 
(Buckland.) 

Plate 24. V. I. p. 184. 

Fossil Teeth and bony nasal horn of Iguanodon; and 
lower Jaw and Teeth of Iguana. (M antell and Original.) 

In Mr. Manteirs collection there is a perfect thigh bone 
of this animal, 3 feet 8 inches long, and 35 inches in circum- 
ference at its largest and lower extremity. 

Plate 25. V. L p. 191. 

Fig. 1. Fossil Crocodilean found at Saltwick near 
Whitby, eighteen feet long, and preserved in the 
Museum of that town. This figure is copied from 
Plate XVI. of Bird and Young's Geol. Survey of 
the Yorkshire coast As this appears to be the 
same species with that engraved in the Phil. Trans. 
1758, Vol. 50. Pt 2. Tab. 22, and Tab. 30, and 
presented to the Royal Society by Captain Chap- 
man, Mr. Konig has applied to it the name of Teleo- 
saurus Chapmanni. 

Fig. 2. Another head of Teleosaurus Chapmanni, also in 
the Museum at Whitby, and from the Lias of that 
neighbourhood. (Original.) 

Fig. 3. Head of a third Individual of the same species 
from the same locality, placed in 1834, in the British 
Museum, showing the outside of the lower Jaw. 
(Young and Bird.) 

Fig. 4. View c( the inside of a lower Jaw of the same 
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species, in the Oxford Museum, from the Great 
Oohte, at Enslow, near Woodstock, Oxon. (Ori- 
ginal.) 

Plate 25'. V. I. p. 192. 

Fig. !■ Headof a Crocodile found in 1831, by E. Spencer, 
Esq. in the London Clay, of the Isle of Sheppy. See 
V. I. p. 192. (Original.) 

Fig. 2. Extremity of the upper and lower Jaw of Teleo- 
saurus in the Oxford Museum, from the Great 
Oohte at Stonesfield, Oxon. See V. I. p. 193. (Ori- 
ginal.) 

Fig. 3. Anterior extremity of the upper Jaw of Steneo- 
saurus, in the Museum of Genera, from Havre; 
the same species occur in the Kimmeridge Clay of 
^otover bill, near Oxford. See V. I. p. 192. (De 
laBeche.) 

Fig. 4. Fossil Turtle, from the slate of Claris. See V. I. 
p. 196. (Cuvier.) 



Plate 26. V. I. p. 198. 

Fossil Footsteps indicating the Tracks of ancient animak, 
probably Tortoises, on the';New Red Sand-stone near Dum- 
fries. (From a cast presented by Rev. Dr. Duncan.) 
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in the same straight line. The footsteps d. e. f. form 
part of another track of the same kind. Some of 
the large toes of the Chirotherium, and also of the 
smaller species, have left distinct impressions of 
nails : g. h. i. k. 1. m. n. o. p. q. from the track of an 
animal of another species, probably a Tortoise cross- 
ing the same slab in a different direction. 

The irregular cylindrical concretions that inter- 
sect each other on the surface of this slab, appear 
to have been formed in cracks, caused by the con- 
traction of a thin bed of green marl, interposed be- 
tween two deposites of sand-stone See note, V. I. 
p. 203. 
Fig. 2. One of the impressions of the hind-feet of Chiro- 
therium, on the slab Fig. 1 ; half nat. size. (Sickler.) 
Fig. 3. One of the footsteps in the track of the smaller 

animal, upon this slab ; nat. size. (Sickler.) 
M. Link has made out the footsteps of four species of 
animals in the Hildburghausen sand-stone, and it has been 
conjectured that some of these have been derived from 
gigantic Batrachians. 

Plate 26". V. I. p. 203. 

Impression of the hind-foot of Chirotherium, selected from 
a well-preserved Track upon a slab of sand-stone from Hild- 
burghausen, in the British Museum. (Original.) 

Plate 26'". V. I. p. 203. 

Footsteps of a small web-footed animal, probably croco- 
dilean, drawn from a Cast of impressions on Sand-stone, 
found near Hildburghausen. (Original.) 

The Sand-stones in which all these fossil footsteps have 
been discovered in Germany and Scotland, appear to be 
referable to the same division of the secondary strata, 

VOL. 
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which lies in the middle region of that large, and lAidery 
extended series of Sand-stones, and Conglomerates, Lime- 
stones, and Marl, which English Geologists have usually 
designated by the common appellation of the JVew red 
Sand'gUme Group, including all the strata that are interposed 
between the Coal formation, and the Lias. 

M. Brongniart, in bis Terrain de FEcorce dtt Globe, 1889, 
has applied to this middle division the very appropriate 
name of Terrain PaciUen, (from the Greek nniiun), a term 
equivalent to the names Bunter Sandstein, and Gr^s bigarr^, 
which it bears in Germany and France ; and indicating the 
same strata which, in Eogland, we call the new Red Sand- 
stone. (See Plate 1. Section No. 17.) 

Mr. Conybeare, in his Report on Geolc^ to the British 
Association at Oxford, 183S (Page 370, and P. 405, Note,) 
has proposed to extend the term Pacilitic to the entire 
Group of strata between tlie Coal formation and the Lias^ 
including the five formations designated in our section 
(PI. 1, No. 15, 16, 17, 18, 19,) by the names of New Red 
Conglomerate, Magncsian Limestone, Variegated Sand- 
stone, Shell Limestone, and Variegated Marl. Some com- 
mon appellative for all these formations has been long a 
desideratum in Geology; but the word PacilUic is in 
sound so like to Pisolite, that it may be better to adhere 
more literally to the Greek root ifiiuJttf, and apply the 
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Plate 26*. 

Ornithichnites, or foot-marks of several extinct species of 
birds, found in the New Red sand-stone of the Valley of the 
Connecticut.* (Hitchcock.) 

* In the American JournAl of Science and Arts, January, 1836. V. 
XXIX. No. 3. Professor Hitchcock has published a most interesting account 
of hia recent discorery of Omiihiehnites, or foot-marks *of birds in the New 
Red nndmtone of the valley of the Connecticut. These tracks have been 
found at various depths beneath the actual surface, in quarries of laminated 
flag^stonea, at five places near the banks of this river, within a distance of 
thirty miles. The sand-stone is inclined from 5^, to 30°, and the Tracks ap- 
pear to have been made on it before the strata received their inclination. 
Seven of these tracks occur in three or four quarries within the space of a 
few rods square; they are so distinct tliat he considers them to have been 
made by as many different species, if not gznera, of birds. (See PI. 26a. 
rigs. 1^14. 

The footsteps appear in regular succession, on the continuous track of an 
animal in the act of walking or running, with the right and left foot always 
in thetr relative places. 

The distance of the intervals between each footstep on the same track is 
occasionally varied, but to no greater amount than may be explained by 
the Bird having altered its pace. Many tracks of different individuab 
and different species are often found crossing one another; they are some- 
times crowded like impressions of feet on the muddy shores of a stream, or 
pond, where Ducks and Geese resort (See PI. 26a. Figs. 12. 13. 14.) 

None of the footsteps appear to be those of Web-footed Birds; they most 
nearly resemble tliose of Grallar, (Waders) or birds whose habits resemble 
those of Grallx. The impressions of three toes are usually distinct, ex- 
cept in a few instances; that of the fourth or hind toe is mostly wanting, as 
in the footsteps of modem Grallae. 

The most remarkable among these footsteps are those of a gigantic bird, 
twice the size of an Ostrich, whose foot measured fifteen inches in length, 
exclusive of the largest ckw, which measured two inches. All the three 
toes were broad and thick. (PI. 26a. Fig. 1. and PI. 26b. Fig. 1.) These 
largest footsteps have as yet been found in one quarry only, at Mount Tom 
near Northampton ; here, four nearly parallel tracks of tliis kind were disco- 
vered, and in one of them six footsteps appeared in regular succession, at 
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The fossil tracks on this plate are all nearly on the same 
scale : viz. one twenty-fourth. The recent footsteps are on 
a larger scale. 

tbe dbtuiee of four feet from one mother. In othen the diiUnce nried 
iromfourtaBix feeli thekltertm probably the iDnfettsteporthitgipnlic 
binl irhile Tunning. , 

Next in size to tlieK ire the footsteps of another enormoui bird (PI. 2Ga. 
S'lg. 4. ) baTing three toes ef a more slender character, measuring from 
fifleen to sixteen indies lon^, ezcluiive of a remarkable appendage ex- 
tending bBckw»ds from the heel eight or nine inches, and apparently in- 
tended, like a snowslioe to sustain the weight of a heavy animal walking 
on a soft bottom. (See PL 2Gb. Fig. 2.) Tlie impreaaiona of this appen- 
dage resemble those of wiry feilliers, orco«no biisllea, which seem to htve 
sunk into the mud and sand nearly an inch deep; the toes hod sunk much 
deeper, and round their impressions the mud was raised into a ridge sereral 
inches high, like that around the liack of an Elephant In Clay. The length 
of tlie atep of this Bird appears to hare been someti mei ui feet On tbe 
other tracks tbe steps are shorter, and tlie anullcat impresuon indicates a 
foot but one inch bng, with a step of from three to five inches. (PI. S6a.Z- 
3.5—14.) 

In every track the length of the step increasei with the tae of tbe foot, 
and is much longer in proportion than the ateps of any cxlslii^ speciei of 
birds) hence it is inferred that these ancient birds had a greater length of 
leg than even modem Grallx. The steps at four feet asunder probably in. 
dicate a leg of six feet long. 

In tlie African Ostrich, which weighs lOOlbs, and is nine feet high, the 
length of the leg i« about four feet, and that of the foot ten inches. 

All these tracks appear to have been made on the Margin of shallow 
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Pig. 1. Ornithichnites giganteus. Many tracks of this 

species occur at Mount Tom, near Northampton, 

U.S. 
Fig. 2. 0» tuberosus. Portions of three tracks, and a 

single footstep of a fourth appear on the same slab. 

The longest two of them are in opposite directions. 
Fig. 3. O. tuberosus, on a slab in front of the Court House 

in Northampton, from Mount Tom. 
Fig. 4. O. Ingens, from a quarry called the Horse Race, 

near Gill. The appendage to the heel is not distinct 

in this track. 
Fig. 5. O. di versus, on a flag-stone near the first church 

door at Northampton, U. S. 
Fig. 6. O. diversus. We have here three rows of tracks 

and a single footstep, from the Horse Race Quarry. 

These tracks show no marks of any appendage to 

the heel. 
Fig. 7. O. diversus ; found near South Hadley, U. S. 
Fig. 8. O. diversus; curvilinear track from the Horse 

Race Quarry, 

Fig. 9. O. diversus. Two parallel tracks from the Horse 
Race Quarry. 

Fig. 10. O. diversus ; nearly parallel tracks of two birds^ 
with an appendage behind each foot ; from the quar* 
ries at Montague, U. S. 

Pig. 11. O. minimus; common at the Horse Race 
Quarry ; similar impressions of the feet of small 
birds vary from half an inch to an inch and half in 
length. 

Figs. 12. 13. 14. O. diversus ; from the Horse Race 
Quarry. Tracks of different individuals of different 
species, and different sizes cross one another con- 
fusedly in these three slabs. 

Fig. 15, Rec^t track of probably a Snipe« 

4* 
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Fig. 16. Recent track of a Pea-hen. 
Fig. 17. Recent track of a domestic ben. 



Plate 26''. 

Fig. I. Omithichnites giganteus. The natural cast here 
figured represents the form and size of the foot, and 
part of the claws. (Hitchcock.) 

Fig. 2. Omithichnites diversus, with impressiona of the 
appendage to the heel, drawn from a plaster mould 
sent by Prof. Hitchcock to the Geol. Soc. of London. 
(Original.) 

Fig. 3. Track of a small animal on Oolitic slate near 
Bath. See Journal of Royal Institution of London, 
1831, p. 338, PI. 5. (Poulett Scrope.«) 

Plate 27. V. I. p. 205. 

Figs. 1 — 8. Tubercles and Scales, illustrating the four 
new Orders of Fishes, extablished by Professor 
Agassiz. (Agassiz.) 

' Bfr. Foulelt Serope hs> pmented to the GmI.Soc. of London k Mtiea of 
9Ub« nlecled (torn the tila qaariiea worked inlbeForeit H&rUa bedioflbe 
Oolita (brmntion near Bradford tnd Bath. The lurtkce of these bed* ia 
covered wilh amall andnlalioni or ripple markingi. 
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Fig. 8. a. Tube on the under surface of a scale for the 
passage of the mucous duct See V. L Note, p. 
150. (Agassiz.) 
Fig. 9. Anterior extremity of the lower jaw of Holop- 
tychius Hibberti, from the Limestone of Burdie 
house, near Edinburgh. See Note, V. I. p. 209. 
The rugged surface of this bone is very remarkable. 
(Hibbert.) 
Fig. 9'. Small teeth of Holoptychius Hibberti, fluted ex- 
ternally towards their base, and having a hollow 
cone within. (Hibbert.) 
Fig. 9". A small tooth magnified. (Hibbert.) 
Fig. 10. One of the larger teeth in the Jaw of Holop- 
tychius Hibberti, deeply fluted at the base, and having 
a hollow cone within. None of these teeth have 
sockets, but they adhere by a bony attachment to 
the jaw. (Hibbert) 
Fig. 1 1. Tooth of Holoptychius Hibberti. (Hibbert) 
Fig. 12. Tooth of Megalichthys Hibberti.* (Hibbert.) 
Figs. 13, 14. Teeth of the Holoptychius Hibberti. (Hib- 

bert*) 
Figs. 11. 12. 13. 14. are from Burdie house. 

* Since the discovery of Megalichthys, which we have quoted in V. I. p.. 
210, Mr. W. Aostice of Madeley, has found two jaws and punctate scales of 
the same species, In nodules of Iron stone from the Coal field of Coalbrook 
Dale; he has also found Ichthyodorulites, bones of fishes,. and Coprolites, 
forming the nuclei of other balls of the same Iron stone. 

Mr. Murchison has still more recently (1835) discovered remains of the 
Megalichthys, Holoptychius, and Coprolites, with several species of Unio, in 
the Wolverhampton Coal field. These great Sauroid fishes, Which were first 
recognised at I^inbnrgh, in Sept. 1834, have also been detected in the £ng-. 
Ijsb Coal fields of Newcastle on Tyne^Leeds^^and Newcastle under Lyne.. 
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Plate 27'. V. I. p. 212. 

Fig. 1. Lepidosteus osseus, or bony Pike of North Ame- 
rica. (Agassiz. Vol. 2. Tab. A.) 

Fig. 2. PortioD of the lower jaw of Lipidosleua oaseus, 
showing the occurrence of a row of larger conical 
hollow teeth, fluted externally, between two rows of 
smaller Teeth. (Original.) 

2. d. Longitudinal section of a large Tooth, showing the 
internal hollow cone. (Original.) 

a. b. Transverse section of a large Tooth. (Original.) 

Fig. 3. Transverse section of the Jaw. fig. 2, (Original.) 

Fig. 4. Fragment of a small upper Jaw of Megalichthys 
Hibberti, from Burdie house, showing a disposition 
of large and small teeth, similar to that in tig. 2. 
(Hibbert.) 

4. a. b. Transverse section of the larger teeth. 

4. c. Longitudinal section of a large Tooth.* 

4. d. Punctate scale of Megalichthys. 

Fig, 5. Aspidohrynchus : a fossil Sauroid fish from the 
Limestone of Solenhofen. (Agassiz, Vol. I. Tab. F.) 



R.iTE 31''. V. I. p. 212. 
Amblyplerus : one of the fossil fi^ea peculiar to the Car- 
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Plate 27^ Vol. I. p. 214, 

Fig. 1. Fossil fish of the genus Microdon, in the family 
Pycnodonts. (Agassiz, Vol. I. Tab. G. fig. 3.) 

Fig. 2. Os Vomer of Gyrodus umbilicatus, from the Great 
Oolite of Durrheim, in Baden. (Agassiz.) 

Fig. 3. Os Vomer of Pycnodus trigonus, from Stonefi^ld, 
Oxon. (Original.) 

Plate 27^ V. I. p. 218, Note. 

A. Teeth of a recent Shark, allied to fossil species* 
Fig. 1. Anterior and Palatal Teeth of the Port Jackson 

Shark, (Cestracion Phillippi.) (Phillip.) 
Fig. 2. Anterior cutting teeth of Port Jackson Shark, in 

the College of Surgeons, London. (Owen.) 
Fig. 3. Flat tessellated tooth of the same. Nat. size. a. 
Outer articular facet, showing the tabular structure 
of the bony base. b. Punctate surface of the super- 
ficial enamel. (Owen.) 
Fig. 4. Mesial, and inner articular facet of another large 
tooth of the same, a. Upper concave margin thinly 
covered with enamel, b. Lower bony margin with- 
out enamel. a\ b/ Bony base of the tooth exposed 
by removal of the Enamel. The surface is areolar, 
from the bending and blending together of the bony 
tubes, c. c\ Fractured edge of the marginal and 
superficial enamel. (Owen.) 
Fig. 5. Another anterior cutting tooth, a. Smooth ena*- 
melled point, b. Minutely rugous and tuberculated 
base. In some of the cutting teeth both sides of the 
base are rugous. (Owen.) 

B. Various forms of fossil Teeth, in the three sub-families 

of Sharks. (B. 1. to B. 13. Agassiz.) 
Fig. 1 — 5. Teeth of fossil Sharks in the sub-family of 
Cestracionts. See V. I. p. 218. 
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Fig. 1. Psammodus, from Mountain limestone, Bristol. 

Fig. 3. Orodus, from the same. 

Fig. 3. Acrodus, from the Lias, Lyme Regis. 

Fig. 4. Ptychodus, (upper surface) from the Chalk. 

Fig. 5. Side View of fig. 4. 

Figs. 8 — 10. Teeth of eitinct fossil Sharks in the sub- 
family of HybodoDts ; in this family the enamel is 
plicated on both sides of the teeth. See V. I. p. 219. 
Note. 

Fig. 6. Side view of tooth of Onchus, from the Lias at 
Lyme Regis. 

Fig. 7. Front view of the same. 

Figs. 8. 9. 10. Teeth of Hybodonts, from the OoUtic slate 
of Stonesfield, Oxon. 

Figs. n. 13. 13. Fossil Teeth of true Sharks in the Squa- 
loid division of that family, having the Bnamel 
smooth on the ouia- side. From the Chalk and Lon- 
don clay. See V. I. p. 220, Note. 

Fig. 14. Palatal teeth of Myliobates striatus, from the 
London clay of Barton cliff, Hants. See V. I. p. 
221. Much of the enamel is worn away by use, as 
frequently happens in the tongue and palatal bones of 
living Rays. (Original.) 

C. Petrified remains of an extinct Genus of Shark. 

Fig. 1. Jaw of Hybodus reticulatus, from the Lias at 




I 

sxplanatior of plate 37*. 47 

A double row of similar hooks occurs on the first 

dorsal ray of the Barbel, (Barbua Vulgaris.) And 

on the anterior ray both of the dorsal and anal fins 

of the Carp> (Cyprinus Carpio.) 

Pigr 4. Transverse Section of fig. 3, at a.* (De la Beche.) 

Plate 27*. V. I. p. 220. 

Fig. 1. Portion of the palatal teeth of Acrodus nobilis, 
resembling a cluster of contracted Leeches. These 
teeth are in their natural place, adhering to the 
curved granular bone of the palate, which is well 
preserved, and impregnated with Carbonate of lime. 
(Miss S. C. Burgon. Original.) 

Pig. 2. Continuation of the three rows of teeth on the re- 
verse of fig. 1. Scale one-half. (Original.) 

Fig. 3. One of the largest teeth on the centre row, having 
the upper part of the Enamel worn away by friction. 
Nat. size. (Original.) 

Fig. 4. Magnified view of the minute tubercles of Enamel 
which grew upon the skin ; the decay of the skin 

* In the Lond. and Edin. Phil. Mag, Jan. 1836, the author has publbhed 
a notice of his recent discovery of the jaws of four extinct species of fossil 
fishes of the genus Chimxra, a genus hitherto unknown in a fossil state. 
The only known species (C. montrosa) approximates most nearly to the 
ftnily of Sharkst and is found pursuing Herrings and otlier mig^tory 
fiabes. The Chimsni is one of the most remarkable among livmg fishes, 
aft a link in the fiunily of Chmdnpien/giaruf and the discovery of a similar 
link, in the geological epochs of the Oolitic and Cretaceous formations, 
shows that the duration of this curious genus has extended through a gpreater 
range of geological epochs, than that of any other genus of fishes yet ascer- 
tained by ProfesMT Agassiz, and leads to important constderations in Physio- 

The Chimxra partakes of one remarkable character with the Cestracion 
Phittippi, whereby this species alone, among living Sharks^ is conneoted 
with the extinct forms of that family, in haying the first ny of the dorsal fin 
enlarged into a strong bony spine armed wiUi sharp hooks^ like the Ichihyth 
dpmfi^e of the earliest fossU Sharks. 
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has brought clusters of these tubercles into contact 
with the bone in several parts of Ag. 1. (Original.) 
Fig. 5. Magnified view of similar roiDUte tooth-like tuber- 
cles of Enamel, forming the Shagreen on the skin of 
the head of the recent Squatina angelus. See V. I. 
p. 205, Note. (Original.) - 

Plate 27'. V. I. pp. 217 & 220. 

Beautiful cluster of palatal teeth of Ptychodus polygyrus, 
from the Chalk. Insulated teeth of many species of this 
Genus abound throughout the Chalk formation. The mouth 
of these and all the other numerous extinct species of Sharks 
in the family of Cestracionts, was lined with a pavement of 
similar powerful teeth, forming a most eflicient apparatus, 
tor crushing the shells of Crustacea and Conchifera, which 
probably formed their principal food. The surfaces of the 
Enamel are ofien worn away, like that at PI. 27*. fig. 3. 
The strength and efficacy of these teeth, viewed as Intru- 
ments for crushing shells, is very remarkable. Beneath the 
Enamel, the body of each tooth is composed of a stroi^ 
mass of bone. (Miss F. C. Burgoii. Original.) 

Plate 28. V. I. p. 230. 

Fig. 1. represents the common calmar or s(jui<l (Loligo 
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Fig. 4. Convex upper sorfiBtce of porticm of another re- 
cent pen, of the same kind. The structure of figs. 
8 and 4 cloeely resembles that of the fossil species 
represented at fig. 6, of this same Plate, and also 
at PI. 20. fig. 1. and PI. 30. In all of them, the 
homy plates are composed of a series of longitudi- 
nal fibres, intersected by another series of transverse 
fibres. The disposition of the transverse fibres is* 
most simple in the recent species; passing obliquely 
outwards from each side of the central shaft, like 
the barbs or fibrils in the vane of a feather, and being 
the most distinct towards the outer margin. 

The longitudinal fibres are scarcely visible in the 
recent species, except where they are collected into 
fluted fasciculi, (PI. 28. fig. 4. BB.) in those parts 
which correspond with the marginal hands of the 
fossil species. (Original.) 

C. Central part of the Pen, raised like the shaft of a quill 
between its fibrils. 

Fig. 5. Ink bag of a recent Cuttle fish, dissected by 
the author at Lyme Regis, 1820, containing its na- 
tural Ink in a desiccated state ; it is a black shining 
Jet-like substance, having a splintery fracture, and 
resembling the substance and fracture of the fossil 
Ink. Its bulk is not much reduced by desiccation. 
(Original.) 

Fig. 6. Upper convex surface of a fossil pen of Loligo 
Aalensis from the Lias of Lyme Regis. A.A. the 
barbs; B.B. the marginal bands; C. axis of the 
shaft ; D. excretory duct of the Ink bag, distended 
with petrified Ink.* (Original.) 

* In Uiia ■pecinmi we tee distinctly the disposition of the marginal 
Jida. 
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Fig. t. Upper mrfaoe of Fossil Lol^ finm tin Lias of 
Lyme Regis. A,A, Barbs of the Pen. BA Mar* 
ginal bands. C, Axis of the Pen. d, iqifier plate 
of marginal band, having an unusuaily corrugated 
surface, which may be the result of imperfect growth 
of the transverse fibres ; if fully ezpdnded they would 
probably have resembled those of the subjacent 
Plate at d". (Original.) 

d'. Magnified representation of the rugous surface of d. 

d'". Magnified representation of the second plate of the 
marginal band. Fig. 7. d". 

e. Upper surface of second Plate of the shaft of the pen; 
here the transverse wavy lines predominate over the 
vertical straight lines ; but both are visible. 

/. Upper surface of third plate ; here the vertical straight 
fibres prevail over the transverse wavy fibres. 



Plate 26. V. I. pp. 233 and 234. 

Pig. 1.' Fossil Loligo from Lias at Lyme, in the col' 
lection of Miss Philpot, exhibiting nearly the same 
structure at figs. 6. 7. at PI. 26. and containing be- 
neath the pen, a very large Ink bag, D. The greater 
proportionate size of this Ink bag indicates a differ- 
ence in species from fig. 3. (Mrs. Buckland. On- 
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larger and superior Plate overlappiDg the edges of 
. th^ next subjacent and smaller plate. These edges 
are rendered more irregular by decomposition. 

4^. Magnified representation of very minute curved lines 
passing from the marginal band across the shaft, 
atd. 

€. Thin lamina of the white pulverulent substance of a 
decomposed Plate: it retains parfial traces of the 
transverse wavy fibres. 

f: Minute perpendicular filaments prevailing over the 
transverse fibres of the shaft. 

Fig. 3. Fossil Loligo from Lyme Regis, showing the 
same structure as the preceding figures, in the seve- 
ral portions of the Pen that are preserved; and 
having its Ink bag distended nearly in its natural 
shape and place beneath the Pen. (Original.) 

C.C. Axis of the shaft 

Figs. 4. 5. 6. 7. 8. 9. Fossil Ink bags from Lyme Regis. 
The membranous sacs and excretory ducts are still 
preserved, and closely resemble those of a recent Ink 
bag ; see PI. 28. fig. 5. (Original.) 

Fig. 10. Fossil ink bag found by Miss Anning in the Lias 
near Watchet, Somerset. (Original) 

ff 

Plate 30. V. I. p. 234. 

A large fossil pen of Loligo; from the Lias at Lyme 

Regis. In the collection of Miss Philpot. (Mrs. 

Buckland. Original.) 
A.A. Barbs of the pen, proceeding from the outer edges 

of the marginal bands. 
B.B. Marginal bands dividmg the bases of the barbs from 

the internal part or body of the shaft. 
C Axis of the Pen, dividing the body of the shaft into 

two equal parts. 



32 XXFLAAtlDN or PLATE SI. 

D. Transverse section across the Ink bag. 

d. First or upper plate. This plate is very thin, and 

smooth, and its structure is obscure, except on the 
right marginal haitd at d', where the longitudinal 
ridges oa its aurface are very distinct. 

e. Upper surface of second plate, marked with broad 

wavy lines, passing on each aide from the axis out- 
wards, across th« body of the shaft, and over the 
marginal bands. 

f. Vppoc surfaces of a third plate, exhibiting minute 

curved strife, ascending symmetrically in of^site 
directions from each side of the axis of the shaft C, 
and descending towards its margin. These curved 
stris are intersected by minute lon^tudinal straight 
lines, running nearly parallel to the axis of the shaft. 
Towards the apex of the shaft at^^, the broad trans- 
verse curves predominate over the fine longitudinal 
fibres which lie beneath them. At g, no trans- 
verse curves are visible.* (Mrs. Buckland. Ori- 
ginal.) 



Plate 31. V. I. p. 340. 

Fig. 1. Animal of Nautilus Fompilius, fixed in its shell. 
The shell is copied from one in the collection of Mr. 

W. 1. Brodt-rip. (Animal from Owen. Shell < 




the tiphiaicle is laid btre at 4ub, e. d. At e, e, and 
from thence inwards, it is covered by a soft calcare- 
ous coating or sheath, 
y. 3f. CoDar, projecting inwurds from the transverse plates, 
and supporting the Siphuncle. See Note, Y. I. p. 

Ma. 

Fig* 9. Uf^r homy mandible of the animal, with a hard 
calcareous point. (Owen.) 

Fig. 8. Lower homy mandible, armed with a similar cal- 
careous point, (Owen.) 

Fig. 4b Calcareous point, and palate of upper mandible 
separated from the homy portion. (Owen.) 

Fig. 5. Under surface, or palate of a Rhjmcholite, or fos- 
ril beak, from the Lias at Lyme Regis, analogous to 
the recent specimen, fig. 4. (Original.) 

Fig. 6. Upper view of another Rhyncholite from the same 
stratum and place. Black portions of the horny 
substance, in a state resembling charcoal, remain 
attached to its posterior surfaces. (Original.) 

Fig. 7. Side view of the calcareous portion of an upper 
mandible, from the Muschel kalk of Luneville. 
(Original.) 

Fig. 8» Upper view of another Rhyncholite from Lune- 
villCc (Original.) 

Fig. 9. Palatal view of fig. 8. (OriginaK) 

Fig. 10. Calcareous point of an under mandible from 
Lunenlle. The dentations on its margin resemble 
those on the recent mandiUe, fig. 3, and co-ope- 
rating with the dentations on the Margin of the up^ 
per mandible, fig. 9, must have formed an Instru- 
ment (like the recent beak, figs. 2 and 3,) well fitted 
for the rapid demolition of Crustacea and small 
Shells. (Original.) 

Fig. lie Under surface of fig. 10.; it is strengthened by 

6* 



a dooUe krrl ihipnd indented [wuccw, ef^trgn^ front 
its apei backwards.* (Oti^naL) 

Plate 32- V. I. p. 344. 

Fig- I. Panof the petrified shell, uid cuts of the interior 
of some of the chamtiers, of a Nantihn heamffxm, 
from Harcham, Beits. This fossil azfaibtts at it3 
smafler End, from d to ft., a series of casts of ibe 
Atr'ChambeTB, from which the external abdl has 
been removed. The cavity of each chamber is filled 
with a disc of pure calcareous spar, rq>resenting tbe 
exact fonn of the chamber into which it had been 
infiltrated. In the larger portioiL of this fossil, tbe 
petrified diell retains its natural place, and exhitxts 
fine wavy lines of growth foiming minute Bibs 
across its surface. (Original.) 

Fig. 2. Fractured shell of N. hexagoous, from the Calca- 
reous grit of Marcham. The chambers are lined 
with calcareous spar, and a circular, [^te of tbe 
same spar is crystallized around the siphon. . The 
interior of the siphon is filled with a cast of Calcare- 
ous grit, similar to that which forms the rock fnm 
which the shell was Uken. See V. I., p. 84r.t 
(Original.) 
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Fig. 3. represents in its natural size, a portion of the 
Siphuncle which in Fig. 2. is laid bare along its 
course through the chambers, d. e.f. In the trans^ 
verse Plate A, the siphuncular collar is entire, but a 
Sectioa of another collar in the transverse Plate, t, 
shows the contraction of the Siphon at its passage 
through this aperture, apd exhibits also the over- 
lapping, or squamous suture by which the Collar is 
fitted to the superior and inferior portions of the cal- 
careous Sheath of the Siphon. See V. I. pp. 247, 
248. Note. (Original.) 

A similar structure may be seen at the Collars 
of the transverse Plates of the. N^ Striatus. See 
PI. 83. 



Um caviiiM of the Air-chambers^ As in the recent Naatilus PoiDBilius, there 
ii no oommunication between the interior of the Siphon and that of the Air- 
chamber*, so in this fouit shell, there is proof that no communication existed 
belweta tbeae caYities. A transverse section at a, shows th» thin edge of 
the sheath of the siphuncle, surrounded externally with calcareous spar, and 
filled internally with Grit. Other Sections of the Siphuncle at 6. d, e. /. show 
the calcareous Grit within its caYities to be contracted at its passage through 
the collars of the transTerse plates, and most enlarged midway between one 
transTcrse plate and another. 

This, fossil affords two proofs that no communication existed between the 
interiiir of the Siphuncle and that of the Air-chambers.. 1st the caJcaceona 
sheath of the Siphuncle b seen at d, e,f. completely enclosing the oalcareons 
grit which forms the cast within it. 2dly, had there been any communica- 
tion between the interior of the siphuncle, and that of the air-chambers, these 
chambers must have received some portion of the materials of the grit that 
have filled, this Siphuncle : not a particle of grit is found in any one of the 
adjacent air-chambers, but they are all lined, and some of them, nearly filled 
with a crystalline deposite of Carbonate of Lime, disposed in uniform plates 
around the interior of each chamber, and around the Siphuncle. See Fig*. 
3, e. cKo, aK aK aKond Fig, 3, d—k. This deposite can only have been 
formed from water charged with carbonate of lime, introduced by infiltration,, 
after the interment of the shell, and filling the chambers which. are ituuL 
unifocmly ipvested 



PunS*. T. Lpp.Sfl'.SIS. Note. 

LoogitiidiDal Sectioii of Naatiliia StriatoSt from the Liu 

tt Wlnlby, 10 the cdlection of Mn. Morcbiflon. The intC' 

rior of the Chamben ii filled excltnvdy witb calcareoos 

tfti, and that of the Siphtmcle with Lias. (Original.) 

a. The Sipbuocle : the union of the ri|^UDCiilar calcareoos 

sheaths, with the apertore or coHar of each tnu- 

verse Plate, ia so closely fitted, that no fluid could 

have passed between them into the air-chambere. 

Ik One of the transverse Plates forming the Air-chambers. 

c. White calcareous spar, fiUing the midiBe r^on only of 

the air-chambers. 

d. Stratified zones of dark coloured cakareous spar, de- 

posited in eqnal thickness on both sides of the trans- 
verse plates, and also on the inside of the sheD, and 
around the calcareous sheath of the siphuncle.* 

e. Portion of the external ^U, sbowisg a laminated 

•tructure^- 



PuT«34. r. Lp.24Q. Note 

Drawing of the animal of the Nautilua Pompiliua, pre^ 
pared at my request by Mr. Owen, to show the manner in 

which tlie siphuncle lerminales in the Pericardium. (Ori- 
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a. The Heart. 

b. A bristle passing from the pericardium through the 

membranous siphuncle laid bare. 

c. Bristles passing from the pericardium through the 

orifices of communication with the Branchial cham- 
ber. 

d. d. d. d. Follicles communicating with the Branchial 

Arteries.* 
'd. 'd. 'd. 'd. Pericardial septa, forming thin muscular 
Receptacles of the follicles. 

6. e. The Branchiae. 

/. The Branchial Chamber. 

g. The Funnel, or Branchial outlet. 

A. The infundibular valve. 

». I. The digital processes. 

k. The Gizzard. 

7. The Ovary. 

m. m. The mantle dissected off. 
It. The membranous siphuncle. 
0. o. The siphuncular artery. 
p. p. The Boundaries of the Pericardial cavity. 
q. Portion of the Siphuncle between the Pericardium and 
first transverse plate of the shell.f 

* Mr. Owen supposes that these follicles discharge the impurities of the 
blood into the Pericardium, when there b no access of water to the Bran- 
duK, during^ the time that the animal is contracted within its sheH. The 
overflowing! of this pericardial^fluid may pass out through the orifices marked 
by the bristles^ c. c. 

f This upper portion or neck of the Siphuncle, has the form of a flattened 
canal, with^ thin Parietes of the same substance as the Pericardium; when the 
animal expands itself at the bottom of the sea, this neck b probably closed 
by the lateral pressure of the gizzard, A, and ovary, 4 and so acts instead of 
a valve to prevent the return of the pericardial fluid into the Siphuncle. At 
wch times the deep-aea water must press with great force on the exterior of 
the Pericardium, and tend to force the pericardial fluid into the Siphundei 
|mt u an equal amount of prevure is applied simultaneously to the Ovary and 
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PutbSS. V.I.pL8ff7. 

Cast of the ioterior of the Shell of Ammonites obtusm 
from Lyme. FragmeDts of the shell rraiaiD near b. and e. 

One object of this Plate and of many of the figuies at PL 
37. is to show the manner in which the external shell is for- 
tified by Ribs and Flutiogs, (PP. 257. 258.) and farther st^- 
ported by- the edges of the internal transverse plates, that 
form the air-chambers. See V. I. p. 263, Note. (Original.) 



Plate 36. V. I. p. 256. Note. 

Longitudinal section of another shell of Ammonites oblusus 
from the Lias at Lyme Regis. (Original.) 

The greater part of the outer chamber, and the entire ca- 
vities of the air-chambers are filled with calcareous spar, 
and the Siphuncle, (preserved in a carbonaceous state,) is 
seen passing along the entire dorsal margin to the c(Hn- 
mencement of the outer chamber. See V. L p. 266, Note. 

Von Buch has found evidence to show that the meii> 
branous siphuncle of Ammonites was continued to a con- 
siderable distance along the outer chamber, beyond the last 
or largest transverse Plate. This discovery accords with 
the analogies afforded by the membranous neck of the 
siphon of the N. Pompilius, which is continued along the 
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Feati87. y. I. p5l58. Note. 

mfL Locality. Btratan. 

1. AmmonitM Amaltheiia 

Gibboras . . (Schlotheim) . Gloaoetter . Lias. 
2« A. Varicoaiii . (Sowerby) Black Down« Devon. Green Sand. 



3. A. HnmpbrietimDiM (Sowerby) • 


. Sbemborne . 


Inferior Oolite. 


4. A. Lambert! 


(Sowerby) . 


. Oxford . . 


Oxford Clay. 


5. A. Pknulatiia . 


(ScUotbeim) 


. Franoonia . 


Jura Limeilone. 


6. A. finekhuDdi . 


(Sowerby) 


. Bath . . . 


Lias. 


7. A. Laotoa . • 


(Sowerby) . 


. Folkstone . 


GanlL 


a. A. Catena . . 


(Sowerby) . 


. Marcham . 


Calcareont Grit. 


9. A. Variani . . 


(Zieten) . . 


. Greblingen . 


Jura Umettone. 


10. A. Btriatw . . 


(Reinieke) . 


. Gros Eislingen Lias. 



a. Exterior doraal margin. 

b. Back view of the ahelL 

c Tranaverse aection of shell. 

The figures in this Plate are selected to exemplify some 
of the various manners in which the shells of Ammonites 
are adorned and strengthened by ribs> and flutings, and 
bosses. In YoL L p» 257, instances are mentioned of similar 
contrivances which are applied in Art to strengthen thin 
plates of metal. Workers in Glass have also adopted a 
similar expedient in their method of fortifying small wine 
flasks of thin glass, made flat, and portable in the pocket, 
with a series of spiral flutings passing obliquely across the 
sides of the flask, as in many of the flattened forms of 
Ammonite. Similar spiral flutings are introduced for the 
same purpose on the surface of thin glass pocket smelling- 
bottles. In other glass flasks of the same kind which are 
made in Germany, the addition of bosses to the surfaces 
of the flat sides of the bottles, produces a similar double 
result of ornament and strength. 

Plate 38. V. I. p. 262. Note. 

Air-chambers of Ammonites heterophyllus, filled with 
Lias, and showing in a remarkable degree the effect of the 
nndulatjpg course of the edges of the transverse plates 
beneath the flat sides of the outer sheU. 
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A portion of the outer shell is preserved at c. and im" 
presgioDS of the fluted ipterior of the aheU, which has &lleiB 
off, are visible at d. (Original.) 



Plate 39. V^. I. p. 363. Note. 

This Piute presents a longitudinal view of the same fossil, 
of which a aide view is given in the last figure. The same 
transverse plates that approximate so closely beneath the 
sides of the shell, where it is flat and feeble, (PI. 38.) are dis- 
tant from each other along the dorsal portion, which from 
its convex form is strong. 

The siphuncle is preserved in its proper dorsal [Jace at d. 

The elevations and depressions of the transverse plate 
in front of this figure exempUfy the theory of Von Buch, 
respecting the use of the I^ibes and Saddles formed by the 
undulations of its outer margin. See V. L p. 267, and 
Note. (Original.) 

Plate 40. V. I. p. 272. Note. 

Fig. 1. Ammonites Henslowi (Goniatites,) from T^an>^ 
tion limestone in the Isle of Man. 

The Lobes are simple, and without foUations; 
tbeir form resembles that of the slipper-shaped lobe 
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transverse ribs of the outer shell are strengthened by 
repeated intersections of the subjacent edges of the 
transverse Plates. (Original.) 

Fig. 3. Back view of Ammonites sptuericus, from the 
limestone of Derbyshire, showing the position of 
the siphuncle upon the dorsal margin, with its collar 
advancing outwards between the two simple dorsal 
lobes ; the lateral lobes are also simple and without 
foliations, and pointed inwards. (Martin Pet. Der. 
T. 7.) 

Fig. 4. Ammonites nodosus (Ceratites.) This is one of 
the species peculiar to the Muschel kalk. The de- 
scending lobes terminate in a few small denticula- 
tions, pointed inwards, and the ascending saddles are 
rounded outwards, after the normal character of 
Ammonites. (Zeiten. Tab. II. Fig. 1. a.) 

Fig. 5. Back of A. Nodosus, showing the dorsal lobes 
pointed inwards, and the collar around the siphuncle 
advancing outwards. No edges of the transverse 
plates are placed beneath the domenshaped Tuber- 
cles ; these derive sufficient strength from their vault- 
ed form. (Zeiten. Tab. II. Fig. 1. b.) 

Plate 4L V. I. p. 264. 

Ammonites giganteus, found in the Portland stone at 
Tisbury in Wiltshire. This beautiful fossil is in the col- 
lection of Miss Benett. The chambers are all void, and 
the transverse Plates and Shell converted to Calcedony. 
(Original.) 

Plate 42. V. I. pp. 264, 265. Note. 

Fig* !• Cast of a single chamber of Nautilus hexagonus, 
showing the simple curvatures of the edges of the 
transverse plates, and the place of the Siphuncle. 
(Original.) 

VOL. n.- 
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Fig. 2. Cut of a chamber of Ammonites excavatus, 
having a complex form derived from the denticulated 
edges of the transverse plates. See V. I. pp. 264, 
265, Note. (Original.) 

Fig. 3. Casta of three chambers of Ammonites oateoa, 
with the Membrane of the Siphuncle on its dorsal 
margin. See V. I. p. S64, Note, and p. 265, Note. 
The course of the transverse plates Is beneath 
the depreued and weakest parts of the external shell, 
avoiding the bosses at c, d, e, which from their fonn 
are strong. (Original.) 

Fig. 4. Ammonites varicosus, from the Green Sand of 
Earl Stoke, Wilts. Nat. size. See V. I. p. 265. 
Note. (Original.) 

Figs. 6. 6. Portions of the same shell, having the trans- 
verse Plates and Siphuncle converted to Calcedony. 
See V. I. pp. 265 and 266, Note. (Original.) 

Fig. 7. Ammonites varicoslatus, (nobis,( an undescribed 
species of Ammonite from the Oxford Clay at 
Hawnes, 4 m. S. of Bedford. Diameter 9 inches. 

The name Varicostatus expresses the remarkable 
change in the character of the Ribs, near the outer 
termination of the air-chambera. 

On the inner whorls of the shell, these ribs are 
narrow, and highly raised, set close to one another, 
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Plate 43. V. I. pp. 270. 371. 

Fig. 1. Fragment of Nautilus sypho, in the collection of 
W. I. Broderip, Esq. from the Miocene division of 
the Tertiary formations at Dax, near Bourdeaux. 
The accidental fractures of this fossil aflbrd an in- 
structive display of the disposition of the transverse 
Plates and Siphuncle. (Original.) 

Fig. 2. Another fractured shell of the same species from 
Dax, in the collection of Mrs. Buckland, shoi^ing at 
a\ a\ a\ the disposition of the lateral lobes. See 
V. I. p. 271, Note. (Original.) 

Fig. 8. Cast of the interior of Nautilus Ziczac, in the col- 
lection of Mr. James Sowerby, shoi^ing the disposi- 
tion of the lateral lobes. (See V. I. p]^. 271, 272. 
(Original.) 

Fig. 4. Cast of a single chamber of Nautilus Ziczac, in 
the collection of Mr. J. Sowerby, showing the dis- 
position of the ventral and dorsal Lobes and Siphun- 
cle. See V. I. p. 271, Note. (Original.) 

Plate 44. V. I. p. 278, et seq. 

Fig. 1. Molluscous animal enclosing the Spirula Peronii. 
See V. I. p. 273.* (Blainville.) 

Fig. 2. Section of a Spirula (Nat size,) showing its trans- 
verse Plates and siphuncular sheath. (Original.) 

* M. Robert has recently diicovered between the Canaries and Cape 
Bianc, seYeral imperfect bodies of a small species of Molloscous animal, each 
enclosing a Spirula. 

In all these the position of the shell is not at the posterior extremity, as 
in the figure of the specimen found by Peron, bui in the back, parallel to the 
axis of the body, like the shell of the Sepiostaire, or internal shell of the 
common Sepia. This position agrees with that of the animal iigared by 
Blainville, if we suppose the caudal portion of the latter to have been 
lost. 

On each side of the body are two expansions that act like Fins, as 
in the Sepiole. Beneath the neck is the aperture of the Fmuiel. In 
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Fig^ 3. Lituite in the Transition limestone of Oeland. 

a. Siphuncle of Lituite. ' (Original.) 

Fig. 4. Section of an Orttioceratite in ttie Transition 

UmestoDe of -Oel&nd, in the collection of C. Stokes, 

EUq. (Original.) 
a. Siphuncle of the same. 
Fig. 5. Baculite, from Chalk <^ the Cotentin ; terminating 

at its large end in the chamber a. (Original.) 
Fig. 5. b. Front view of the transverse plate of a Baca* 

hte, showing the margin to be disposed in lobes and 

saddles, and the place of the Siphuncle to be on the 

back of the shell at c. (Original) 
Fig. 6. Transverse section of a Nummulite. (Parkinson, 

V. 3. PI. X. Fig. 16.) 
Fig. 7., Longitudinal section of aoother NummuHte.* 

(Parkinson.) 

one ipctimen the Eys ti pruetTcd, >ni) m rarj tirgs m propoctioa to the 
body. TbeM Molladu Gitm the prej of the PhjiMli, utd were cangbt en* 
\axig\ei in their TeDticuli. 

L'Echo du Monde Sarant, I Mai. 1B36. 
■ Among the microacopic ToHil ahella placed by D'Orbi^y ia tbe auna 
Oidur ai NamniuliUH (Kiramint/trttijCuantMiiaBterenamerBtet 40>peciea 
from the CretaCMoa fr«e atone or MieitrichL Mr. Loaadale alao haa dia- 
coverad IGipeciei of microtcropia funmiiiifbr* in tbe Engliab CbUk. <Sm 
V. I. p. 337, Note.) Microacopic ahelli of thia Oidei oceur ia oountleM 
myriadi throughonl tbo Tortiuj atrata. (Sec V. I. p. 330.] 
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Fig* 8. Hamites Bucklandi, (Phillips^) from the Gault or 
Speeton Clay, in the collection of Mr. I. Phillips, of 
York. (Original.) 

Fig. 8*. Transverse septum of Fig. 8, showing the lobes 
and saddles, and the siphuncle at a. 

Fig. 9. Hamites armatus, from the upper Green Sand, 
near Benson. (Sowerby.) ^ 

Fig. 10. Transverse section of the same, showing the 
siphuncle, on the back, between the spines. 

Fig« 11. Hamites from Folkstone Clay, showing the spiral 
Ribs of the outer shell. At a. we see the Siphuncle, 
and the lobes and saddles of the transverse Plate. 

Fig. 12. Fragment of the cast of the interior of another 
Hamite from Folkstone Clay, showing the Siphuncle 
at a. The removal of the outer shell shows the sinu- 
ous edges of the transverse Plates beneath the Ribs. 
(Original.) 

Fig- 13^ Fragment of Hamites articulatus (Sow.) from 
the Green Sand at Earl Stoke, showing the Si- 
phuncle (a.) covered by a small portion of the shell. 
The sinuous terminations of the transverse plates 
are visible beneath the ribs, having their secondary 
Ijobes rounded outwards (b,) and pointed inwards 
(c.) like the secondary lobes of Ammonites. (Ori- 
ginal.) 

Fig. 14. Fragments of Turrilites Bergen, in the collection 
of G. B. Greenough, £sq. from the Green Sand for- 
mation. The siphuncle is seen near the upper or 
dorsal margin of two whorls at a. a. ; the sinuous 
edges of the transverse plates are visible on the 
middle whorl; and the entire surface of a transverse 
plate is laid open at the smaller end of a third whorl, 
showing its lobes and saddles to be analogous to the 
same parts in Ammonites. (OriginaK) 

6* 
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Fig. IS. Scaj^tes Equalia, from Chalk near Rouen, in 
the collection of Mr. J. Sowerby; the sideB of the 
external shell are streDgthened and ornamented by 
ribs aod tubeTclee; and the edges of the tranxreme 
plates disposed in sinuous foliations (c.) as in Ammo- 
nites. The mouth or outer margin (6.) returns so 
nearly into contact with the air-chambers (c.,) that 
the want of space at this part for the ocpanaion of 
arnos and head, makes it probable that the Scaphile 
was placed entirely within the body of its animal. 
(Original.) 

Fig. 16. Transverse section of the chambered portion of 
Fig. 15, showing the arrangement of the lobes and 
saddles to be similar to that of Ammonites ; the 
siphuncle also is seen on the dorsal margin at a. 
(OriginaL) 

Fig. 17. Longitudinal section of the calcareous Sheath 
and AlveohiS of a Bdemnite. 

a. Alveolus, or internal shell, divided by transverse Septa 

into air-chambers. SeeV. I. p. 281. 

b. Siphunclei passing along the margin of the- air-cham- 

bers. 

c. Apex of the ftbro-calcareous sheath, or sohd Con€ of 

the Belemnite. 
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Fig. 1. Imaginary restoration of Belemnosqiia, showing 
the probable place of its Ink bag, and of the internal 
shell or Belemnite. The three component parts of 
this Belemnite are represented as if longitudinally 
bisected : the place assigned to this Ink bag is nearly 
the same as in the recent Loligo. (Original.) 

Fig. 2. Sepia officinalis, showing the position of the inter- 
nal sheU or sheath (Sepiostaire) within the dorsal 
portion of its sac. Its apex (a,) and calcareous dor- 
sal plates (e,) correspond with the apex calcareous 
conical sheath of a Belemnite. 

Fig. 8. Sepia officinalis, laid open along the ventral por^- 
tion of its Sac^ to show the position of its Ink bag. 
(Original.) 

Figs. 8. a. 3. 6. 3. c. Rh}mcholites^ found in contact with 
Belemnites in the Lias at Lyme Regis. Nat. size. 
(Original.). 

Fig. 3. d. Beak of a small Testudo from Chalk, in the 
collection of Mr. Mantel], showing a fibro-cancel- 
lated bony structure, very different from the com- 
pact shelly condition of the RhyncboUte, for which 
it may from its size and shape be mistaken. (Ori- 
ginal.) 

Fig. 4. Ventral surface of a Sepiostaire; the elongated 
shallow cone, or cup, (e. e. e.' e.') is composed of 
very thin calcareous plates, alternating with horny 
membranes, which are expanded outwards to form 
the thin margin of the cone. ■ This irregular cone 
or shell represents the hollow cone at the larger 
extremity of the Belemnite, (Fig. 7. b. b'^ e. e'. e".) 
which includes its Alveolus {b. V.) and Ink bag (c.) 
Within this shallow sub-conical shell of the Sepio- 
staire is contained its alveolus, or calcareous cham- 
bered portion, (Fig. 4. 6.) which represents the 
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chambered alveolus in the Belemnile, (Fig. 7. b. b.) 
but has no Siphon. (Blainville.) 

Fig. 4'. LoDgitudinal sectioa of the apex of the shell of 
Sepia officinalis. This apex is compoaed of granular 
calcareous matter (a.,) altematiDg with conical horay 
laminie, which expand laterally into the boroy margin 
(e.) (Original.) 

Fig. 5. Longitudinal view of Fig. 4. The apex (a.) re- 
presrats the apex of a Bdemnite. The back of the 
shell (e.) the dorsal part of a Belemnite; and th» 
alveolar portion (A. b',) represents the internal cham- 
bered shell of a Belemnite. (Blainville.) 

Fig. 6. Anterior extremity of the lamellee, or alveolar 
plates, exposed by a longitudinal section in Fig. 5. 
In the mahire animal these lameQie are nearly 100 
in number ; a few of them only are here represented. 
These alveolar plates form the iotemal chambers 
of the Sepiostaire, and represent the transverse 
plates of the Alveolus in Belemniles, and other 
chambered shells; but as the Sepiostaire has no 
siphuncle, its chambers seem not subservient, like 
those of the Belemnite, to the purpose of vartpng 
the specific gravity of the animal; the intervab 
between its plates are occupied by an infinite number 
of thin winding partitions stimding perpendicularly 
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careous partitions is least near the margin of the 
lamell®. See Fig. 6'. (Original.) 

Fig. 6"\ Columnar appearance of the sinuous partitions 
when viewed laterally. (Original.) 

Fig. 7. Unique specimen of Belemnites ovalis, from the 
Lias at Lyme Regis, in the collection of Miss 
Philpotts. A fracture at b, shows the chambered 
areolse of the Alveolus. At e. the thin conical 
anterior homy sheath originates in the edge of the 
calcareous sheath, and extends to e*\ The surface 
of this anterior sheath exhibits wavy transverse lines 
of growth ; it is much decomposed, slightly nacre- 
ous, and flattened by pressure. 

Within this anterior conical sheath the Ink bag is 
seen at c. somewhat decomposed, and partially altered 
to a dark gray colour. (Original.) 

Fig. 8. Portion of the Ink hag broken off from Fig. 7. c* 
and covered by that portion of the homy case which 
lay above it. The transverse lines e. on this por- 
tion, are the continuation of the lines of growth oa 
the homy sheath of Fig. 7. c. e\ e". (Original.) 

Fig. 9. Belemnites Pistilliformis ? from the Lias at Lyme 
in the collection of Miss Pbilpotts, having a portion 
of its ink bag at c. (Original.) 

Figs. IQ, IL 12. Belemnites from the Jura limestone of 
Solenhofen, figured by Count Munster in Bout's Me- 
moirs Giologiques, Vol. I. PI. 4. In 10 and 12 the 
form of the anterior horny sheath is pre3erved,. to a 
length equal to that of the calcareous shaft of the 
Belemnite, but in none of them i3 the Ink bag visi-^ 
ble.* (Munster.) 



* Von Mejer mentions (P&laologica, P. 322, first Edition^ 1832,) that 
he has seen an Ink bag at the upper end of a Belemnite from the 
Lias of Bans, and asks, ** Do Belemnites possess an Ink bag like that of the 
Sepia?" 
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Fig. 13. Chambered alveolar cone and horny sheath of a 
large Belemnite from the limestone of Sotenhofen; 
the calcareouB sheath or Belemnite itself has disap- 
peared. (Mimster.) 

Fig. 14. Belemnites brevisi from the Lias "at Lyme; 
Nat. size. The length of the ^aft of this Belem* 
nite does not exceed that of the Beloptera (Fig. 15;) 
a small fragment only of its alveolus is preserved, 
but the place it occupied is tilled with calcareous 
spar, and the hollow cone above it with lias. (Ori- 
ginal.) 

Fig. 15. Beloptera. {n this fos^l we have an intermediate 
link between the Belemnite and the shell or sheath 
of Sepia officinalis, a. represents the apex of the 
sheath, e. e. its posterior expansion, imalogous to 
that at Fig. 4. e. e. and at Fig. 4'. e' ; e' is its ante- 
rior expansion, bearing on its internal surface annu- 
lar marks derived from the transverse septa of these 
alveolus. (Blainville.) 

Plate 44". V. I. p. 282. Note. 

All the figures in this Plate are of nat. size. 

Fig. 1. Anterior sheath and Ink bag of Belemno-sepia 

discovered by Miss Anning in 1828 in the Lias of 
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the circular lines on the surface of its homy mem- 
brane d, are lines of growth. (Original.) 

FJg.3. Belemno-sepia from the Lias at Lyme, in the 
Oxford Museum; the Ink bag is preserved entire 
within the interior conical sheath e. e* e.; the greater 
part of this sheath is highly nacreous» in a few places 
(d.) it is homy. (Original.) 

Fig. 4. Large Ink bag from the Lias at Lyme, in the 
collection of Mrs. Murchison, bearing on its surface 
undulating lines of growth similar to those on the 
surface of Fig. I. The Ink is exposed at c. c. ; in 
other parts it is surrounded by the sheath, e. e. e. 
Nearly one-half of this sheath retains the appear- 
ance of horn, whilst the other half is highly na- 
creous. This interchange of condition, from horn 
to brilliant nacre, occurs in almost every specimen 
from the Lias at Lyme, in which the Ink bag i^ ac- 
companied only by the flexible anterior sheath, and 
the calcareous sheftth has perished. (Original.) 

Figs. 5. 6. 7. 8. Ink bags from the Lias at Lyme, partially 
surrounded by brilliant nacre. In one of the spe- 
cimens represented in PI. 44" is the least trace of 
the calcareous sheath of the Belemnite preserved. See 
V. L p. 283, Note. (Original.) 

Plate 45.* V. L p. 296 et seq. 

Fig. L Limulus Americanus (I^each,) a young speci- 
men from Honduras, one-third of nat size^ b'. 
Right compound Eye magnified. b'\ Two single 

* The followini^ letters are applied in PL 45 and Pi. 46, to correspond- 
ing parts of different animals, a. the shield; a', latend portion of the shield^ 
^ the eye; b\ ejre magnifiedi b'\ fioatal eyes; e. the back; d, the tail; e. 
bnachis. 
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Eye§ in front of the shield. See V. I. p. 297. (Ori- 
ginal.) 
Fig. 3. View of the under suiiace of Fig. 1, showing the 

cnutaceous legs beneath the shield (a,) and the 

swioiming feet bearing the Bmnchis (e,) beneath the 

body (c.) Scale, one-seventb of nat size. 
Pig. 2. e'. Swimming feet, (see Fig. 2 e,) enlarged to the 

scale of Fig. I. 
Fig. S. e". Posterior surface of one of the swinuoing feet, 

bearing the fibres of the Branchise. (Original.) 
Fig. 3. Front view of magnified figure of Branchipus 

stagn&lis. 3. i. The left eye mouHted on a peduncle. 

8. 6*. The right eye still more magnified. (Original.) 
Fig. 4. Side view of Branchipus stagnalis, nat. size. 
Fig. 5. Magnified view of the back of Branchipus stag- 

naUs. See V. I. p. 298. (Original.) 
Fig. 6. View of the back of a 'Serolis from Senegal, 

given by M. Dufresne to Dr. Leach. See V. I. p. 

206. (Original.) 
Fig. 7. View of the under surface of Fig. 6, showing the 

onion of cnistaceous legs with the membranous 

branchiesi e.* (Original.) 
Fig. 8. Magnified view of the Branchiffi at Fig. 7, e. 
Fig. 9. Back of Asaphsa oaudatus, firom Dudley, in the 

collection of Mr. Stokes. (Original.) 
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Fig. 11. Anterior segment of the left E}re of Fig. 9, still 
more highly magnified, to show the circular lenses 
set in their respective margins, each surrounded by 
six minute tubercles. (Original.) 

Fig. 11'. Magnified view of a portion of the eye of Caly- 
mene macrophthalmus. (Hoeninghaus.) 

Fig. 12. Under surface of the anterior portion of the 
shidd of Asaphus platycephalus, from Lake Huron. 
A unique specimen, showing at/, an entrance to the 
stomach, analogous to that in recent Crabs. See 
Geol. Trans. N. S. Vol. i. PL 27. (Stokes.) 



Plate 46. V. L p. 294 et seq. 

Fig. 1. 2. 8. Calymene Blumenbachii, from the Tran- 
sition Limestone of Dudley, a. The shield cover- 
ing the head. a\ Lateral portion of the shield, 
separated by a suture from a.; the central part of 
this suture forms the lateral Margin^ or Rim of the 
cavity of the Eye. This Margin is composed of 
two parts, united to receive the Lens, like the rims 
that enclose the edges of the glasses, in a pair of 
Spectacles. The Lens has usually fallen out from 
the Eyes of fossils of this species, as often happens 
after death in the Eyes of the recent Grapsus pictus, 
and also in the common Lobster, h. The E^e. c. 
The dorsal portion, composed of articulating plates, 
that move on one another like the plates of a Lob- 
ster's tail. d. The tail. 

Fig. 1. Side view of the animal rolled up like an Oniscus. 
(Scharf.) 

Fig. 2. View of the back of the Animal expanded for 
swimming; the Tail d, is composed of plates that 
had no moveable articulations. (Original.) 

Fig. 3. Front view of the same animal roUed up ; the 
VOL. n. — 7 



shell, in this position, must have given perfect pro* 
tection to the soft parts of the body eocloaed within. 
(Scharf.) 

Fig. 4. Side view of CalymcDe macrophthatmus, rolled 
up, with its tail closed oa its shield. (Curtis.) 

Fig. 5. Front view of another specimen of C. Macroph' 
thahnus, rolled up like Pig. 4. The Eyes in fossils 
of this species are usually well preserved and their 
facets Urge. (Curtis.) 

Fig. 6. Asaphus tuberculatis ; a highly ornamented species 
from the Trausition LimestoDC of Dudley ; in the col- 
lection of Mr. Johnson, of Bristol. The back alone 
is composed of flexible plates. (Curtis.) 

Fig. 7. Asaphus De Buchii, from the transition slate of 
Uaodilo ; the tail is surrounded with an inflexiUe 
Margin, slightly fluted. (Brongniart) 

Fig. 6. Restoration of Faradoxides Tessini, (Brongniart. 
Hist. Nat. de Crustac^s, PI. IV. Fig. 1.) 

Fig. 9. Oxygia Guettardii, (Brongniart, Hist. Nat. de 
Crustac^s, PI. III. Fig. 1.) 

Fig. 10. Highly ornamented tail of Asaf^us gemmulife- 
rus, {Phillips,} from the Transition Limestone of 
Dublin, magnified four times. (Curtis.) 

Fig. II. Tail of Asaphus caudatus, from Carboniferous 
lirpestone, at Beadnell, Northumberland ; in the col- 
leclion of the Gcol. Soc. of London. (Original.) 
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argillaceous Schist, sufficiently hard to be used for 
building. Nat. size. (V. 1. p. 807, Note.) 

Even the skin, hairs, and pores of the tracheae of 
this animal are preserved. 

In the same stone are many carbonized fragments 
of Vegetables, and on the right of the body is a 
large fossil Nut (a;) this side of the animal has 
been laid open by cutting away the stone. (Stenv- 
berg.) 
^. Lower surface of the same animal, discovered in 
splitting the stone in search of fossil plants ; nat. size. 
Near the point of the right claw, is a fragment of 
the tail of another and larger Scorpion. (See PI. 
46", Fig. 13.) We have here also the side of the 
same nut that is seen in Fig. 1. a. This trifid nut 
exhibits traces of the structure of the outer coating 
in which it was enclosed. (Sternberg.) 

3. Magnified representation of the Head and Eyes. See 

V. I. p. 307. (Sternberg.) 

4. Magnified jaw, armed with teeth, and partially covered 

with minute hairs. (Sternberg.) 

5. Hairs on Fig. 4, highly magnified. (Sternberg.) 

6. Magnified representation of a portion of the skin, con- 

sisting of two divisible layers. See V. I. p. 308. 
(Sternberg.) 

7. Magnified impressions of muscular fibres connected 

with the legs. (Sternberg.) 

Plate 46". V. I. p. 308. 

Fossil Injects, Arachnidans, and Limulus. 

The following description of the Insects represented in 
this Plate is founded on information received from Mr. 
Curtis and Mr. Samouelle. 
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Figs. 1 and 2 belong to tbe family of CureuUonidK, of 
which Iho Diamond beetle is a familiar example. 
They were discovered by Mr. Wm. Anstice in no- 
dules of Iron stone from tbe Coal fonnation of Coal- 
brook Dale. 

Fig. 1, nearly resembles some of the South American 
tyyies of Curculio, but the antennae are longer and 
stronger than U usual in living species. Chily the 
back of the head is visible, with faint indications of 
the place of the eyes ; the Rostrum is not apparent, 
it probably descends into the Iron stone beneath, and 
tliis position will explain the appearance and place of 
the Antennee. 

The Elytra seem to have been connate towards 
their lower extremity, but their line of junction is 
visible towards the Thorax. The substance of the 
Elytra and Thorax, and of portions of the legs is 
replaced by white Iron ore, having the lustre of 
Satin. 

Mr. Curtis conceives that the tufted appearance 
of the legs may have been caused by fungi formed 
after death, as often happens in tropical climates. 
The enlargement of the Femur of the hindmost leg 
in our fossil is a character peculiar to the Qircu- 
lionidce.* (Original.) 
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of a nodule of Iron ore from Coalbrook Dale. V. 1. 
p. 299.* (Original.) 

parent]/ a firagmeot of the probotcU; the le^ are all imperfect; tlio thorax 
is wtry lafge, and only ita inferior surface it titible, being ezpoted by the 
removal of the pectoral portion of the trunk ; this sorfaoe it covered with 
irregular indentationt, which represent the hollow interior of a seriet of 
apinoqt taberclet, and verrucoee projections on the baclt of the thorax. 

In the centre of the thorax is a compound depression larger than tha rest, 
indicating the preien<$e of a corresponding projection on the back. 

Among Kving Corcolionide irregular tobercles and projections of this 
kind oecmr on the thorax of the Brachy terns apterut. 

The lefl Elytron only is distinctly visible, embracing with its margin the 
side of the Abdomen; its outer surface is irregularly and minutely punctate. 
Two spinous tul>ercles project from near its posterior extremity, and a cor- 
responding tubercle fhmi the extremity of the right elytron. Similar spines 
oecnr on the Elytroat of firachyoerut ; and of tome Gurculionidra of N. Hol- 
land. The abdominal rings are very distinct. I shall designate this Insect 
by the {irovisional name of Curculioides Presvicii. 

M. Aodouin exhibited at the meeting of the Naturforscher at Bonn, in 
September, 1835, a beautiful wing of a neuropterus Insect, in a nodule of 
olay Iron stone, apparently also from the neighbourhood of Coalbrook Dale, 
whioh had been purchased at the sale of Parkinson's collection by Mr. Man- 
tell, and transmitted by him to M. Brongniart. This wing is nearly three 
inches long, and dosely resembles that of the living Corydalis of Carolina 
and Pennsylvania; it is much broader and nearly of the length of the wing 
of a Urge Dragon Fly. 

* Several specimens of this species are in the collection of Mr. Wm. 
Anstioe at Madely Wood. Our figure is taken from a cast or impression of 
the back of the animal in Iron stone, in which the transverse lines across 
the abdominal segment are not very apparent; other specimens exhibit deep 
transverse flatings, externally resembling the separate segments of the back 
of a Trilobite, but apparently not dividing the shell into more than one 
abdominal Plate, nor admitting of flexure like the articulating segments of 
a Trilobite. 

The transverse depressions on the back of the second segment of the body 

7* 
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Figs. 4 — 9. Elytra of huects in the Oolitic slate of Stones- 
field. Mr. Curtis considers all these to belong to 
the family Buprestis. (Ori^al.) 

Fig. 10. Leg of an Insect in the Stonesfield slate, Oxon, 
considered by Mr. Curtis to be that of a Curculio.* 
(Original.) 

Fig, 11. A fossil Fly from th& fresh-water fonnatton of 
Aix ID Provence, in the collection of Mrs. Murchison. 
Mr. Curtis considers this Fly to be of the same spe- 
cies with one of those engraved in Fig. 11 of hii 
Plate of Insects from this locality, in Jameson's 
Journal, Oct. 1829., (Original.) 

Although it agrees with no living genus, he thinks 
it undoubtedly belongs to the family of Tipulids,. 

•rihii anHniil, fonn achkritler whcTeia it approachei neuerthui the liTin^ 
Limalni lo ths straotore of Trilobitei. Ths arliaulitkni of tfae 1oii|r >wl- 
■haped lail with tba bodj in Tig, 3, and in oilier tpeciinenais rery diitinct. 
Thii LimaljM ii Dig Enlomolilhoi mtmocvlitix oT MiTt\n,(Pttnftetm Dirbi- 
tniia. Tab. 45, Fig. i.) and Belioarui beltnlui of Kflni^, (/e«n. Sect. PI. 
XVIlt. No. 330.) M. Farkiogon, Org. Rem. iii. PI. XVII. Tig. IB, bai 
figured a aimilar fbnil fniin Dudley, io iron ■tooe of Ihs Coal fwmaLon. 

■ Mr. Rr. C. Tajlor nenlioni the occarrcDee of the wing^ ooren of 
Bectlu in (be rhala of Iha Uanby Coal piU, in Ihe Eoilem Moorlandi of 
Yorkifain. Thii ihale hu nearly the aame place Jlt Ihe Oolitio leriet as 
the StoDeifield tOile. See London'! Mag.Nar. Hiit V. iii. P.361. 

In (he private edleation of Dr. De Sicbold at Leyden, I aiir in Oct. 1635, 
,1 beautiful a 
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and is nearly related to the genus Bibio^ which is 
now widely distributed, being common int Europe, 
and in N. and S. America. 

See Curtis Brit Ent. Yol. iii. PL 138. 

This fossil presents the under suiface of the 
Animal. 
Fig. 12. A fosal Spider from the Mocene Fresh-water 
formation at Aix, in Provence^ in the collection of 
Mrs. Murchison ; the under surface of the Animal is 
presented, and the little tubercles near the hinder 
part of the abdomen are Papillae of the spinnings 
organs, apparently, protruded by pressure*. 

See Kirby and ^pence, Introduction to Entomo- 
logy, 4th edit., vol. i. p. 204 ; and Herold, von der 
Erzeugung der Spinnen im Eie, tab. 11. Figs. 4. 9. 
11. r. (Original.) 
Fig. 13. From a drawing by M. Cotta of the fragment of 
a larger Scorpion, which is slightly delineated in PL 
46', Fig. 2, near the forceps of the smaller and more 
perfect Scorpion figured in that Plate. I received 
this drawing from Count Sternberg, in August, 1885.. 
(Original.) 

a. Dorsal scales of the abdomen^ 

b. Caudal segments. 

c. Intestinal Canal.? 

d. Fragment of Intestinal Canal.? 

Plate 47.* V. I. p. 322, Note. 

Fig. 1 and 2.. Copied in part from the restoration of the 
Bradford, or Pear Encrinite (Apiocrirites rotundus). 
in Miller's Crinoidea, Pag. 19. PL 1. In Fig. 1. the 
arms are expanded,, and in Figv 2. nearly closed^ 

* Much value it added to this and the following Plates, relating to Crinoi-^ 
dea, by their having been engraved (except PI. 48.) by a Nataralist my oon-^ 
Tcrsaot with the subjects,, a Mr.. James Sowerby.. 
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The length of the jointed flexible stems baa been 
taken iroin some entire steint in the collection of Mr. 
Chaning Feared of Bndford, near Bath. Two 
young individuals are attached to the calcareous 
Pedicle or Base of the laigest specimens. (HiUer.) 
Fig. 3. a. represents the remedial effect of calcareous 
secretions in repairing an injury of the joiuis of the 
stem: (Miller.) 
Fig. 3. Pyriform Body of Apiocrinites rotundus, show- 
ing at its upper extremity the internal disposition of 
the bones surrounding the cavity of the stomach. 
(Original) 
Fig. 4. Vertical section of another pyriform Body, show- 
ing the cavity of the Stomach, and a series of lower 
cavities, or hollow lenticular spaces, between thq 
central portions of the enlarged joints of the upper 
portion of the vertebral column. Miller considers 
these spaces as enlai^ments of the alimentary canal, 
which descends through the axis of the entire co- 
lumn. 

The surfaces of the joints of the vCTlebral column 

are striated with rays, which articulate with corre- 

* spending rays on the adjacent Plates, and allow of 

flexure without risk of dislocation ; locking into one 

another nearly in the same manoer as those figured 
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Fig. 6. Body of Apiocrinites 30-dactylus (Nare EDcrinite 
of Parkinson) copied from Miller's Crinoidea, P. 98. 
PL 11. (See V. l! p. 323. Note.) 

Q. Pectoral Plates. 

R. Capital Plates. 

X. Orifice of the Mouthy or Proboscis^ capable of elonga- 
tion for sucking in food. 

Fig. 7. Another Body of a Nave Encrinite, drawn by Mr. 
J. Sowerby from a specimen in the British Museum. 
The same is Figured by Parkinson^ in his Organic 
Remains, Vol. II. PI. XVII. Fig. 3. The lateral pro- 
jections are the commencement of the side arms. 
This specimen has been corroded with acid, and 
consequently has lost the superficial Corrugations and 



in his admirable Monograph on Crinoidea, p. 97. **The mechanisin of the 
joinU of the lide armi, where these insert into the colamn, is well worthy 
of notice, particolarly in old specimens. In the earlier stage of their for- 
mation, the side arms being very short, and having then little weight, a 
less firm mode of adhesion to the column than becomes requisite 4t a sub- 
sequent period,* being then sufEcient, we no not find more than one joint 
lodged }n a socket, or concave impression on the column; but when 
increase of size renders a stronger support necessary, two or three suc- 
ceeding Joints of the side arms become embedded in this socket, (for which 
its extension as already noticed allows room) and these joints instead of 
being arranged in a series branching off at right anglea from the column, 
become oblique, their direction inclining upwards, so as to aid in bearing 
the additional weight. The first joint of the side arms, where thus oh- 
liquely inserted in the columnar socket, have that portion of their circum- 
feronce which is presented towards the upper part of the column, tnin. 
cated, in such a curve as may fit them to the concavity of the impression 
where they rest against it. 

The sur&ce of these joints, which fit into the columnar impression, is 
smooth, being destined for adhesion only, but the articulating surfiioe 
between the oootiguous joints, whece motion also is to be alfewed, ex* 
hibits the usual mechanism of radiated ridges and furrows. These joints 
are convex on the side nearest the column, and concave on that most re- 
mote. 
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Tubercles which appear on the surface of F^. 6. 
(Original.) 
X. Orifice of the Mouth. 



Plate 48. V. I. p. 317. 

Lily Encrinite, (Encrinites monilifonnis,) from the Mus- 
chel kalk, near Gottingen ; in the cabinet of the Marquis of 
Northampton. (Original.) 



Plate 49. V. I. p. 318. Note. 

All the Figures in this Plate except Fig. 3, are taken 
from the Petrefacten of Dr. Goldfuss, PI. LIII. and PI. 
LIV. They are so fully explained in our Vol. I. p. 317 
and Notes, as lo supersede the necessity of any farther de- 
tailed description. 

Fig. 1. Restoration of the body and vertebral column of 

Encrinites moniliformis. 
Fig. 2. Base of atlachment. 
Fig. 3. Portion of the summit of a vertebral column. 

(Original.) 
Fig. 4. Longitudinal section of Fig. 3. magnified. (See 

Vol. I. p. 319. Note.) 
Figs. 5, 7, 9. Joints from different parts of the vertebral 
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Flate 50. y. L p. ai7, et seq. 

Pig. 1. Fragment of the upper portion of Encrinites 
moniliformis, showing the exterior of the Body, 
Arms, and Fingers nearly closed around the ten- 
tacula. From a specimen belonging to Mr. Stokes. 
(Original.) 

K. Arms. 

M. Hand. 

N. Fingers. 

Fig. 2, Another fragment of the upper portion of the 
same species, reduced one-third, showing the sum- 
mit of the column, the exterior of the body, arms, 
and fingers, and the manner in which the Tentacula 
are folded when the animal is closed. See V. I. p. 
321. Note. (Copied from Parkinson's Organic Re- 
mains, Vol. 2. PL XIV. Fig. 1.) 

Fig. 3. Side View of one finger, with its tentacula, (Gold- 
fiiss, PI. LIV.) 

Fig. 4. Interior of the body. See V. I. p. 322. Note. 
(Miller, P. 40. PI. II.) 

JR. Column. 

R Pelvis ^Fhrst Costal Plate -i Second Costal Plate. 

H. Scapula. 

Fig. 5. Articulating surface of the base. (Goldfuss, PL 

LIV.) 
Fig. 6. Dissection of the Scapula. See V. L p. 822, 

Note. (Miller.) 
Fig. 7. Dissection of upper costal Plates. (MiUffl*.) 
Fig. 8. Dissection of lower costal Plates. (Miller,) 
Fig. 9. Dissection of Pelvis. (Miller.) 
Fig. 10. Summit of vertebral Column. (Miller^) 
Fig. 11 — 18. Articulations of the Plates conapoftng the 
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abdominal cavi^. See V. I. p. 322. Note. (Copied 
from Miller's Crinoidea, P. 41. PI. UI.) 

Plate 51. V. 1. p. 326, and 330. 

Fig. 1. Pentacrinites Briareua, [not. size) on a slab of 
Lias from Lyme Regis, covered ■with a large group 
of tbe same animalsi in the collection of the Geolo- 
gical Society of London. [Original.) 

Fig. 2. Rare and beautiful specimen of Briarean Penta- 
crinite, from the Lias at Lyme Regis, in the collec- 
tion of Mr. Johnson, of Bristol, showing the plated 
integument of the abdominal cavity, terminated up- 
wards by a flexible Proboscis, and surrounded by 
the commencement of the arms and fingers. This 
part of the animal is very seldom preserved. See 
V. I. p. 830. (OriginaL) 

Plate 52. V. I. p. 385. 

Fig 1. Recent Pentacrinus Caput Medusie, from the 
bottom of the sea, near the L Nevis, in the W. In- 
dies, reduced from the Figure in Miller's Crinoidea, 
P. 48, PI. I. In the front of this Figure, two of 
the arms with their hands and fingers are much 
smaller than the others, and show that these ani- 
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Miller's description of this recent Type, of a family 
of which a few individuals only have hitherto been 
found» affords examples of many very delicate and 
beautiful mechanical contrivances, which throw im- 
portant light on corresponding parts of the fossil 
species of this, and of kindred genera that abound 
in strata of the Secondary series, and more especially 
in the Lias. (See V. I. pp. 325. 326. 328.) 
Fig. 2. Pentacrinus Europaeus, discovered in the Cove of 
Cork, and on other parts of the coasts of Ireland, by 
J. V. Thompson, Esq. (See V. I. p. 325.) In this 
figure several Individuals in different stages of de- 
velopment, adhere by the base of an articulated 
column to the stem of the Coralline. 

Fig. 2\ One of the Individuals magnified and fully ex- 
panded. See V. I. p. 326. 

Mr. J. V. Thompson has more recently conjectured 
that the Pentacrinus Europaeus, which in early life 
is fixed by its stem to other bodies, is produced from 
the ovum of the Comatula, and becomes afterwards 
detached, and forms a perfect Comatula, capable of 
moving freely in the Ocean ; at one time crawling 
amongst sub-marine Plants, at others floating, or 
swimming like Medusae. (See Proceedings of Royal 
Society, London, June, 1835.) 

Fig. 3. Small Briarean Pentacrinite, adhering to a frag- 
ment of Jet from the Lias at Lyme Regis. (See V. 
I. p. 329, Note.) 

Fig. 4. Fragment of the column of Pentacrinites sub* 
angularis. The Vertebrae are nicely articulated to 
admit of flexure without risk of dislocation. The 
uppermost joint d. shows the lateral cavities for the 
articulation of auxiUary side arms. (Goldfuss. PI. 
LIL f. g.) 

Fig. 5. Vertical Section of Fig. 4. In this Fig. and in 
VOL. n.- 
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Fig. 4, die jcmtB are of three d^^rees of magDitude ; 
those at a. being the largeet, those at c. the smallest 
and thinnest, and those at b. of an intermediate size. 
The edges of c. appear at the surface only upon the 
salient portion of the column. Fig. 4. (See V. I. p. 
336, Note.) 

Figs. 6, 7, 6, 9, 12, 13. Portions of the vertebral column 
of Fentacrinites basaltiformis. 6, 8, 12, show the 
stellated crenulations on the articulating facets of 
different parts of the column; 7, 9, show the tuber- 
cles on the exterior of each columnar joint, for the 
attachment of cortical contractile fibres. 13. d, 
shows the articulating facets of the auxiliary side 
arms. (Goldfuss.) 

Fig. 10. Articulating facet of a columnar joint of Penta- 
crinttes scalaris. [Goldfuss. PI. LII. 3. h.) 

Fig. 11. Fragment of a column of the same species. 
The joint d. bears sockets for the articulation of the 
side arms. The other joints have large tubercles 
for the attachment of cortical fibres. (Goldfuss, PI. 
LII. 3. ;..) 

Fig. 14, 15, 10, 17. Articulating surfaces of joints in 
diflerent parts of the column in Fentacrinites sub- 
angularis. The mechanism of each star seems dif- 
ferently disposed, to modify the amount of motion 
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^dA entifdy composed of a mtM of petrifiod Ossicula 
of the same species of Pentacrinite. The surface of 
these fossils is covered with a delicate film of Iron 
Pyrites, which gives them the appearance of Beauti- 
ful Bronze. (Original.) 

1*. Continuation of the stem of Fig. 1. 

2*. Portion of the stem of Fig. 2. 

The length of these stems when entire, was three 
or four times that of the fragments here remaining. 

Upon the stem 2% nearly all the side arms retain 
their places in the grooves on each side of the salient 
angles of the pentagonal column; they diminish in 
size as they approach its upper extremity. This is 
also distinctly seen at the upper end of the column 
of Fig. 1. 

-^ First costal plate, - Second costal plate. 

Fig. 3. portion of a third column retaining nearly all its 
auxiliary side arms in their natural place. 

Fig. 3*. Continuation of the same column deprived of the 
. side arms. 

Fig. 4. Portion of another column, with traces of a few 
side arms rising from the lateral grooves. 

Fig. 4*. Continuation of Fig. 4. 

Fig. 6. Fragment of another column, the joints of which 
are so much bent without dislocation, as almost to 
give the column the appearance of a spiral disposi- 
tion. 

Fig. 6. Body of a Briarean Pentacrinite and summit of 
its column, showing the interior of the ossicula that 
surround the abdominal cavity. 

E. Pelvis. ^ First costal plate. From a specimen in the 

Oxford Museum. (Original.) 
Fig. 7, Fragment of a column in the collection of Mr. 

J. Sowerby, showing the oblique articulation of the 
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base of the side arms, with the lai^er joints of the 
vertebral coliram. See V. I. p. 381. Note. (Original.) 

Fig. 8. Magnified Section of a portion of a column in 
the Oxford Museum. The joints, as in PI. Si, Fig. 
4, 5, and in PI. 49, Figs. 3, 4, are alternately thicker 
and thinner; with a third, and still thinner joint 
interposed between them. See V. I. p. 327, Note. 
(Original.) 

Fig. 8* Nat. size of Fig. 8. 

Fig. 8". Portion of a column, showing the manner in 
which the edges of the thinnest plates, c, are visible 
along the salient angles only. In the intermediate 
grooves the thicker plates, of the first and second 
sizes, u, b, overlap and conceal the edges of the 
thinnest plates, c. The principle of this mechanism 
is the same as Pentacrinites subangularis, PI. &2, 
Figs. 4, 5, and in Encrinitea Moniliformis, PI. 49, 
Figs. 3, 4 ; but the circular form of the column in 
the latter, causes the smallest plate, £, to be visible 
around its entire circumference. See V. K p. 327, 
Note. (Original.) 

The bases of two side arms are seen in two of the 
grooves, articulating with the uppermost large joint 
of this column. On other large joints are seen the 
sockets from which similar side arms have fallen. 
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Hiller considers to have sent off ten branches at 
every joint, five to the interior and five to the exte- 
rior of the petals. 

Fig. 14. One of the larg^t auxiliary side arms. Some 
of these contained more than 100 joints. See V. L 
p. dao. (Goldfuss.) 

Hy b, Cf represent different forms of the joints at different 
parts of the side arms,. \?itli their nicely adjusted ar- 
ticulating surfaces. 

Figs. 15, 16, a, 6, &c. Various mo<&fications of the arti- 
culating surfaces of the joints composing the fingers 
and tentacula. (Gold&ss,. PI. LI.) 

Fig. 17. Magnified extremity of one of the tentacula. 
The last two joints form a very delicate pair of pin- 
cers to lay hold on its prey. (Original.) 

Plate 54. V. I. p. 333. 

Fig. 1. Caryophyllia arbuscula, nat. size, with the ani- 
mals expanded. (Mem. du Mus. d'Hist. Nat. Tom. 
6, PI. 15, f. 2.) 

Fig. 2. The animal of Fig. 1. magnified; as seen from 
above. 

Fig. 8. Vertical section of the cup of Mecmdrina laby- 
rinthica, with the animal placed within it. (Mem. du 
Mus. d'Hist. Nat. Tom. 6. PI. 16, 10 b.) 

Fig. 4. a. The common Actinia, or Sea Anemone, ex- 
panded. ' A. The same contracted within its external 
skm. (Encyc. Method. PI. 72. 6.*) 

Fig. 5. Madrepora gyrosa. (Ellis. Zooph. Tab. 5U 
Fig. 2.) 

* This animal has no calcareous cell,, but contracts itself into a tough 
fleshy sac, see Wig, 4. b,. At a. the Tentacula are represented in a state 
of cxpansioD. Some of these PoJjpes present the same display of briU 
liant colours a» many of these which construct penistent cakareoos 
tells. 

a* 
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Fig. H. Section of the animal of Meandrina nridis, and 

of the coral in which it is placed. 
Fig. 7. Amtnala of Meaodrina limosa as aeen from abore. 

and magnified; ihey are placed in cooSuent stellMed 

cells similar to ihose io Fig. 5. 
Fig. 8. One of the same, seen in profile, with the edges of 

its coralline plates behind the lentacula. (Mem. du 

Mu9. d'Hist. Nat. Tom. 6, PI. 15. 4.) 
Fig. 9. Caryophyllia Smithii, from Torquay. Nat. size. 
Fig. 10. The same, wilh its anim%l partially expanded, 

witJiin liie centre of the coral. 
Pig. II. The animal expanded and seen from abore. 

(Zoological Journal. Vol. 3. PI. 13.) 



Plate 55. Vol. !. p. 350. 

Fig. 1. A. B. C. Trunk, and dlcholoroous branches of a 
fos«l tree, Lepidodendron Slembergii, found in the 
roof of a coal-mine al Swiiia, in Boheoiia. (Slefn- 
berg. Tab. I.) 

Pig. 2. The extremity of a branch with leaves attached 
to it, from ten to twelve inches long.* (Sternbei^. 
Tab. II.) 

Fig. 3. Extremity of another branch, wilh indications of 
fruclificalion somewhat resembling a cone. (Stern- 
berg.) 

Plate 50. V. I. p. 352, ct se(|. 

Extinct Plants from tfie Coal Formation. 

Fig. 1. Copied from a sketcli by Mr. Sopwith, of the 
base of a largo irunl; of Sigillaria standing in 1803, 
in the clifl' at Bog Hall, near Newbiggin, on the 

■ By ID error in copying lliis figure Ibe brutchei trt nude too brood in 
propoition to tbe leftvo. 
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coast of Northumb^land. This fragment is about 
five feet high, and two feet three inches in diameter 
at its base.* Scale one-twenty-fourth^ (Sopwith.) 
2« Fragment of the bark on the trunk of a Sigiliaria,. 
from Earl FitzwilUam's coal-mine at Elsikar , near 
Rotherham. In this min& many large trunks are 
seen inclined in all difections^ imd some nearly ver- 
tical. (See y. I. p. 353, Note.) The bark is converted 
into a thin lamina of coal, and remains attached ta 
the lower portion of this specimen. It exhibits on 
its outer surface scars formed by the articulations 
ef the bases of leaves ; these are penetrated near 
their ceixtre by three apertures for vessels that 
passed from each leaf into the trunk. The decorti-^ 
cated upper part of this ^cimen presents an im- 
pression of its striated internal surface, and exhibits 
beneath each scale two oblong parallel apertures, 
through which the vessds from a leaf penetrated the 
trunk. Scale one-half. (Original.) 

The substance of the trunk must have been in a 
state of decay, before the mud, which is now har- 
dened into shale, could have entered the interior of 
the bark. When trunks of this kind are inclined 
at an angle exceeding 45^ they are usually dis^ 
tended with sand-stone, or sandy shale; when at a 
less angle than 46°, they are most commonly com- 
pressed, and have only a thin flat portion of shale, 
formed of indurated mud within their bark. The 
bark, wherever it has not perished, is converted to 
coal. 
2^ Articulating leaf-scar on the exterior of the bark of 
another large trunk of Sigillaria from Elisecar. Nat.. 

* M. Ad. Bron£fniart found a stem of SigilUria in a coalmine at Easen iiv 
Westphalia^ which was dichotomoua near its top. 
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aze. On con^ring ihii scar with thoaa upon the 
bark of Fig. % it may be wen that tbe difiereot 
modes of articulation of tbe leaves with the corticat 
integument present obviotu cfaaracten, oa which 
gpeciGc distinctions may peihaps OKWt easily be esta- 
biisbed, in this very obscure and curious family of 
extinct plants. See various figures of these leaf- 
scars in Lindley and Button's Fossil Flora, Plates 
66. 56. 57. 71. 72. &c. In Figs. 3, and 3', as in 
many other species, decurrent lines are visiUe on 
both sides of the scar. (Original.) 
Fig. 3. ITlodendron Allaniir {nobis) scA one-fifth. See 
V. I, p. 356. Note. Drawn from a. plaster cast of an 
impression on sand-stone, in the Museum of the Royal 
Society of Edinburgh from the Coal formation at 
Cragleitfa> This sand-stone has formed « natural 
mould on the outer surface of s stem, which has 
entirely parisfaed ; our cast gives a fac-simile of the- . 
small rhomboidat scales, and of three, large round 
scars on the exterior of the trunk. This impression 
has been figured, in an inverted position, by Mr. 
AUan in VoL IX. Trans. Royal So«. Edin. 1623.PU 
XIV. p.. 236.. (Original.) 

Our figure represents the trunk in its natural 
position. In the centre of each scar is a cavity. 
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Fig. 4. A single scar formed by the attachment of a cone 
of another species, Ulodendron Lucasii, {ncbis^) dis- 
covered by Mr. Lucas in the S. Wales Coal field 
near Swansea. Some scales and speared-shaped 
leaves of the trunk are still preserved around the mar- 
gin of this scar. As the bark has fallen off, we have 
only the impression of its inner surface. This sur- 
face exhibits small apertures, through which vessels 
entered from beneath the bark-scales into the trunk. 
On the upper part of the disk/ the traces of many of 
these vessels have been obliterated by pressure of the 
cone. Scale one-fourth. (Original.) 

Fig. 5. Ulodendron Stokesii. {noMs.) A large oval scar, 
(4|- inches in its longer, and 3^ inches in its shorter 
diameter) preserved in shale from an unknown lo- 
cality in the English Coal Formation. On the 
margin of this scar are the remains of rhomboidal 
scales, and impressions of scales, and a few small 
leaves. Within the disk a few; fragments only of 
the bark remain near its upper margin. Near its 
centre, is the mark of the insertion of the stem of 
a large cone. The lower half exhibits a series of 
small tubular cavities, marking the place of vessels 
which passed from the bark into the trunk, one 
beneath each of the bark-scales that have fallen off. 
In the upper half of the Scar, there are but slight 
traces of these cavities, and the surface is marked 
with furrows, produced by pressure of the long 
radiating scales of the base of the cone. Scale one- 
fifth. (Original.) 

Fig. 6. Ulodendron Rhodii: (nobis,) Scar on a scaly 
stem, from the Coal field of Silesia, figured by Rhode 
in his Beitrage zur PJlanzenkunde der VorweJt, L. 
2. PI. 3. Fig. 1. The lower portion of this Scar 
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retains the bark-scales modified b^ preanire of the 
Strobilus or c<me (hat grew from the centre of the 
disk. The upper portioQ of the Scar is without in- 
dications of bark-scales, and is covered with radi- 
ating furrows, impressed on it by the long slender 
scales of the base of the Strobilus, which have obli- 
terated tlie bark-scales.* 

The cliaracter of this scar approaches to that of 
Fig. 5, but its proportions difier, measuring 3J inches 
in the longer, and 2^ inches in the shorter diameter. 
The scaly bark (which in Fig. 5 has been almost en- 
tirely removed from the area of the scar,) is pre- 
served on the lower portion of the disk of Fig. S. 
Seale two-ninths. (Original.) 
Fig. 6'. Cast of Ulodendron Conybearii (noiiit) formed by 
Pennant sand-stone of the Coal formotion at Staple- 
ton near Bristol. This cast express^ the axact form 
of an oval scar, or cavity on a stem from which a 
cone had blleti off. 

The disk is covered vrith slight ridges and furrows, 
radiating in all directions from the point of insertion 
of the cone, and formed by pressure of its lowest 
scales upon the portion of the stem to which it was 
attached. Beneath the point of insertion, a few small 
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scales of the bark remain adhering to the Sand-stone. 
Scale one-fourth. (Original.) 

Fig. 7. Portion of the Trunk of Favularia, one-fourth nat. 
size. This plant is distinguished by the tessellated 
appearance of the scales, which cover the space 
between each fluting of the Bark. In the centre of 
the area of each scale is a club-shaped scar, which 
gave origin to a leaf; it was a dicotyledonous plant, 
probably allied to Sigillaria ; and its stem must have 
been covered with a mass of densely imbricated 
foliage. In the Genus Sigillarik the leaves were more 
distant from one another. The Rows of scars are 
separated by a groove, Fig. 7. b, ; their disposition 
in the vertical direction is indicated by the line a. 
(Lindley, Foss. Fl. PL 73.) 

Fig. 8. Reduced from Lindley and Button's figure (PI. 
31) of the central portion of a Stigmaria ficoides, 
from Shale in the roof of the Jarrow colliery near 
Newcastle. We have here a view of the inferior 
surface of this curious plant. Its dome-shaped 
hollow central trunk, or stem, was three feet in 
diameter, and fitted to sustain horizontally' in a 
floating position the numeroitt long branches by 
which it was surrounded ; these divide into two, at 
a certain distance from the Trunk. When perfect, 
and floating in water, its appearance must have 
resembled the form of an Asterias. On the two 
longest branches, a. b. is seen the longitudinal 
depres^on, which is usually adjacent to the small 
internal woody axis of these branches, and from its 
position in this fossil, we learn that ^ the place of 
this depression was on the inferior surfece of each 
branch. Scale one-twenty-fourth» - (See V. I. p. 
958.) 
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Fig. 8. Vertical section of the dome-shaped trunk of Stig- 
maria, showing the relative position of the branches. 
(Ijndtey and Hutton.) 

Fig. 10. Restored portion of a branch of Stigmaria show- 
ing the manner in which the long cylindrical leaves 
proceeded from the tubercles around its surface to 
the length of many feet. In front, extending from 
a. to i. is seen the depression adjacent to the internal 
eccentric woody axis a. From &. to c. this axis is 
Itud bare by the removal of a portion of the sand- 
stone This part of the axis is drawn from a speci- 
men in the Oxford Museum. Scales one-seventh. 
(Original) 

Fig. 11. Fragment of a branch of Stigmaria, showing the 
character of the Tubercles, which formed articula- 
tions with the bases of the leaves. The enlargement 
of the leaf towards its base (a) seems to have been 
calculated to strengthen this part, and to afibrd space 
for the articulating socket. This socket formed, 
with the spherical tubercle, a universal ball and 
socket joint, admitting of motion in every direction 
to a long cylindrical leaf floating in water. Scale 
one-half. (Sternberg.) 



Plate 56'. V. I. p. 363 et seq. 
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Fig. 5. Longitudinal Sections of Araucaria excelsa, show- 
ing polygonal disks, in double and triple rows, on the 
surface of the longitudinal tubes. Some of the tubes 
are "without disks, as in all Conifers. 

Fig. 6. Transverse Section of Araucaria excelsa. 

d. Portion of concentric annual layer. 

Fig. 7. Radiating and concentric structure of a branch 
of PinuSy as seen by the naked eye in a transverse 
section; the microscopic reticulations are omitted 
(See V, I. p. 365. Note.) 

€U a. Concentric annual layers, indicating periodical 
growth. 

Fig. 8. Longitudinal Section of Pinus, showing the rela- 
tive positions of the longitudinal vessels and medul- 
lary rays. 

a, Longitudinal vessels, forming the woody fibres. 

b. Medullary rays. 

Plate 57. V. I. p. 371. 

Sections exhibiting the silicified remains of Conifer® and 
CycadesB, in their native bed, between the Portland and 
Purbeck stone, on the coast of Dorsetshire. 

Fig. 1. Appearance of trunks and roots of large Coni- 
ferous trees^ and of trunks of Cycadites, in the black 
earth, which formed the soil of an ancient Forest in 
the Isle of Portland. (De la Beche.) 

Fig. 2. Remarkable concentric Ridges of Stone, around 
the erect stump of a Fossil Tree in the Isle of Port- 
land. See V. I. p. 372. Note. (Henslow.) 

Fig. 3. Inclined position of the petrified stumps of large 
Coniferae, and of the bed of black mould and pebbles 
in which they grew, near Lulworth Cove, on the 
Coast of Dorset (Bockland.) 

VOL. II.--9 
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Plate 58. V. L p. »70. 

('yeas revoluia, producing buds from the axills of ihe 
scales, or persistent bases of leaves that fonn the false bark. 
Drawn from a plant in the conservatory of Lord Gr«Dvil)e 
at Dropmore, 1833. 

Plate 59. V. I. p. 371. 

Fig. 1/ Zamiapungens.with its fruit, as it grew at Walton 

on Thames, 1832, in the Conservatory of L-ady 

Tankerville. (I^mbert) 
Fig. S. TransversG section of the trunk of Zamia horrida, 

from the Cape of Good Hope. (Buckland.) 
Fig. 3. Transverse section of a young trunk of Cycas 
- reroluta. See Geol. Trans. Lond. 1628. N. S. Vol- 

ii. Pt. 3. PI. 46. (Buckland.) 

Plate 60. V. I. p. 373. 

Fig. I. Silicified trunk of Cycadites megalophillus, from 
the Dirt bed in the Isle of Portland. (Original.) 

Fig. 2. Portion of the base of Fig. 1. See V. I. p. 373, 
Note. (OrigioalO 

In Plates 60, 61, A represenUthe central mass of ccl- 
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FigftSyS. Vertical sections of agatised Petioles, com- 
posing the false bark on the trunk of Cycadites 
mtcrophyllus, and of embryo Buds. In the Bud, 
Fig. 2. d. the division between the two woody circles 
is not distinct. In Fig. 3'. <L it is very obvious ; but 
the intermediate circle of cellular tissue is repre- 
sented only by a fine line. See V. I. p. 374, Note, 
and p. 376, Note. (Original.) 
In the sections of PI. 61, Figs. 2, 3, and PI. 61, the fol- 
lowing letters are used to indicate the same parts, a, cot- 
ton, or down ; b. integument of petioles or scales ; c, bun- 
dles of vessels; d, woody circles; c, imperfect woody, 
circles ; /, cellular tissue ; g, embryo bud ; A, gum ves- 
sels.* 

Plate 62. V. I. p. 374, Note.' 

Fig. 1. Longitudinal section of a Petiole of Zamia spiralis 
magnified two times. It exhibits four bundles of 
vessels passing longitudinally through the cellular 
tissue, which is interspersed with gum vessels. V. 
I. p. 375. (Original.) 

A. Transverse section of Fig. 1, magnified, and showing 

the irregular disposition of the bundles of vessels. 
(Original.) 
c\ Magnified view of one of the bundles of vessels at A, 
c. (Original.) 

B. c'\ Magnified transverse section of a bundle of vessels 

in the petiole of Zamia horrida. (Original.) 
Fig. 2. Longitudinal section of a portion of an agatised 
petiole of Cycadites microphyllus, from Portland, 
magnified four times. The down or cotton at a, is 



* These very beautiibl and instructive tcctions were presented to me by 

Mr. Witham, bein|f portions of a trunk which I had placed at his disposi- 
tion. 
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Fig. 8. Magnified portion of Fig. 3 : showing a withered 
stigma in the centre of each hexagonal tubercle (a;) 
beneath these tubercles is a longitudinal Section of 
the single cells (b,) each containing one seed {/;) 
and in front of these cells are the hollow bases of 
other cells (c, c) from which seeds have been re- 
moved. (Original.) 

Fig. 9. Another magnified portion, showing the apices of 
many seeds (e) lirom which the Epicarpium has been 
removed. (Original.) 

Fig. 10. Another magnified portion, showing at a, b, c, 
, more distinctly the same parts as at Fig. 6 ; and at 

d, the upper portion of the fibrous foQl-stalks beneath 
the bases of the cells, c. (Original.) 

Fig. 1 1 . Summit of one of the drupes or groups of cells 
into which the fruit of the recent Paodanus is di- 
vided; showing a hexagonal disposition of the coro- 
nary tubercles, each bearing at its centre the re- 
mains of a stigma, as in the Podocarya. See Figs. 
16. 17. (Original.) 

Fig. 12. Exterior of a single seed-cell of Pandanns odora- 
tissimus. (Jaquin. Frag. Bot. PI. 14.) 

Fig. 13. Section of a Drupe of Pandanus odoratissimus. 
The central cell containing a seed, is placed between 
two abortive cells. At the apex of each cell in this 
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Fig* 17. Side Tiew of another tubercle of the same spe- 
cies. (Jaquin. Frag. Bot. PL 14.) 

Plate 64. V. I. p. 387. 

Fig. 1. Fossil leaf of a Flabelliform Palm from the Gyp- 
sum of Aix in Provence. (Brongniart.) 

Fig. 2. Upper portion of the Fossil trunk of a tree allied 
to Palms (nearly four feet in diameter,) from the 
Calcaire Grossier at Vaillet, near Soissons, preserved 
in the Museum d'Hist. Nat. at Paris. See p. 387. 
Note. (Brongniart.) 

Plate 65. V. I. p. 396. 

Fig. 1. Section across the Wednesbury Coal basin from 
Dudley to Walsall. (Jukes.) 

The extensive Iron foundries which cover the sur- 
face of this district, and the greater part of the 
manufactures in the adjacent town of Birmingham, 
originate in the Coal and Iron ore, with which the 
strata of shale in this Coal basin are richly loaded. 

The Dudley Limestone here found immediately 
below the Coal formation, occur? usually at a much 
greater depth in the series. The Mountain Lime> 
stone, Old red Sand-stone, and Ludlow rocks, are 
here wanting. (See Pl. 66, Fig. 1.) 
Fig. 2. Section showing the basin-shaped disposition of 
the Carboniferous Strata m S. Wales. (Rev. W. D. 
Conybeare.) 

The richest beds of Coal and Iron ore are placed 
almost immediately above the Mountain limestone. 
(See pp. 59, 396.) It is to this district that our 
Posterity must look for their future supplies of Coals, 
and transfer the site of their manufactures, when 



' the Coal fielda of the northern and central parts of 
'' England shall be exhaosted.* 
Fig. 3. Section of iaclined CarboDlferous strata, overlaid 
unconformably hy horizontal strata of New Red 
Snnd-stone, Ijias, and Oolite, in Somersetshire. 

This section illustrates the manner in which Car- 
boniferous strata have been elevated at their extre- 
mities around the circumference of a basin, and de- 
pressed towards its centre, and also intersected by 
fractures or Faults. See V. I. pp. 394, 405. 

In Section 1, 2, of this Plate, no notice is taken of 
the Faults which intersect the Coal basins. 



Plate 66. V. I. p. 304, Note. 

Fig. 1. Section of the Strata composing the Silttrian 
StfStem, and the lower part of the Carboniferous 
System, on the frontiers of England and Wales. 
(MurchisoQO 

Fig. 2. Appearance of Faults intersecting the Coal for- 
mation near Newcastle-on-Tyne, copied from a 
portion of one of Mr. Buddie's important sections ' 
of the Newcastle Coal field, in the Transactions of 
the Nat. Hist Society of Northumberland, V. I. 
Pt. 3, PI. XXL XXII. XXIII-t The advantages 
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risaltiiig fifom theie intenruptknis of the continuity 
of the ftrata are pointed out in pp. 406, 407. 

A large portion of the surface of these strata near 
Newcastle is covered with a thick bed of diluvial 
Clay interspersed with Pebbles, in the manner re- 
presented at the top of this Section. The effect of 
this Clay must be to exclude much rain water that 
would have percolated downwards into the Coal 
mines, had strata of porous Sand-stone formed the 
actual surface. 



Plate 67. V. I. p. 417. 
Fig. 1. represents the case of a valley of Denudation in 



nccr and Coal Viewer bae preaeDtcd to the Natural Hiatory Society ofNew- 
caatle, copies of his most important plans and sections, accompanied by writ- 
ten documents, of the under ground workings in the Collieries near that town, 
in which all those spaces are carefblly noted, from whence the Coal baa been 
extracted. Every practical Miner is too well acquainted with the danger of 
approaching ancient workings in consequence of the accumulation of water 
in those parts from which Coal has been removed. The sudden irruption of 
this water into a mine adjacent to such reservoirs is occasionally attended 
with most calamitous and fatal results. See History of Fossil Fuel, the Col- 
lieries and Coal Trade, 1835. P. 249 et seq. 

The dictates of humanity which prompt us to aid in the preservation of 
human life, no less than the economical view of rendering available at a 
future time the residuary portions of our beds of Coal, which will not now repay 
the cost of extracting them, should induce all proprietors and other persons 
connected with Coal Mines, and especially Engineers and Coal Viewers, to 
leave to their successors a legacy, which will to them be precious, by pre- 
serving minute and exict records of the state of the coal in their respective 
districts. It can, however, scarcely bo expected, that such measures will be 
generally and systematically adopted throughout the many Coal 6elds of 
this country, unless the subject be legislatively taken up by those official 
persona, whom it behooves, as guardians of the future welfare of the nation, 
to institute due measures, whilst the opportunities exist, for preventing that 
loss of life and property, whidi a little attention bestowed in season, will pre- 
serve to poaterity. 
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atratified rocks, tenninated abruptly hy a cliff on 
the ses-riiore; this figure is intended to illustrate 
two causes of the production of Springs by descent 
'of water from porous strata at higher levels; the 
first, producing discharges in valleys of Denudation, 
along the line of juncliou of porous with imperme- 
able strata; the other, by the inteiruption oflered 
to descent of water by Faults that intersect the 
strata. 

The Hills A, C, are supposed to be formed of a 
permeable stratum a, a\ a", resting on an imper- 
meable bed of Clay b, b', b". Between these two- 
Hills is a Valley of Denudation, B. Towards the 
head of this Valley the junction of the permeable 
stratum a, a', with the Clay bed b, b', produces a 
spring at the point S. ; here the intersection of 
these strata by the denudation of the valley affords 
a perennial issue to the Rain water, which falls upon 
the adjacent upland plain, and percolating down- 
wards to the bottom of the porous stratum a, a', 
accumulates therein until it is discharged by nume- 
rous springs, in positions similar to S, near the head 
and along the sides of the valleys which intersect the 
junction of the stratum a, a', with the stratum b, b'. 
See V. I. p. 417.* 

The Hill C. represents the c 
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The inclination of this bed directs its coarse towards 

the Fault H, where its prepress is intercepted by the 

dislocated edge of the Clay bed }/, and a spring is 

fonned at the point f. Sprinjgs originating in causes 

of this kind are of very frequent occurrence, and are 

easily recognised in cliffs upon the sea-shore.* In 

inland districts, the fractures which cause these 

springs are usually less apparent, and the issues of 

water often give to the Geologist notice of Faults, 

of which the form of the surface affords no visible 

indication. See. V. I. p. 418, Note. 

Fig. 2. Section of the valley of P)rrmont in Westphalia, 

A cold chalybeate water rises in this valley at d, 

through broken fragments of New Red Sand-stone, 

filling a fracture which forms the Axis of Elevation 

of the valley. The strata are elevated unequally on 

oppoAiB sides of this fracture. See V. I. p. 419. 

(Hoffmann.) 

Explanation of Letters referred to in this Figure. 

a. Reaper. 

&. Muschel kalk or shelly Limestone. 

c. Variegated Sand-stone. 

d. Cold chalybeate Springs rising through a fracture on 

the Axis of Elevation of the Valley. 
M. The Muhlberg, 1107 feet above the sea. ' 

B. The Bomberg, 1136 feet above the sea. 
P. P}nrmont, 250 feet above the sea. 
Fig. 8. Section reduced from Thomas's survey of the 

mining district of Cornwall (1819; it exhibits the 



^ Three tneb CMet may be leen oa the banks of the SeTern near Bristol, 
ra iOMl] fimhe that tniTerse the low cliff of Red Marl and Lias on the 
N. E. of the Aost Paaeage. See Geol. Trans. N. S. Vol. I. Pt 11. PI. 37. 
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matuwr in which the Granite and Slate near Red- 
ruth are intersected by metalliferoua Veins, ter- 
minated abruptly at the surface, and descending 
to an unknown <lepth ; these Veins are usually most 
productive near the junction of the Gramte with Ibe 
Slate, and where one Vein intersects another. The 
mean direction of the greatest number of them is 
nearly from £. N. E. to W. S. W. They are inter- 
sected nearly at right angles by other and less nu- 
merous Veins called Cross Courses, the contents of 
which usually differ from those of the E. and W. 
veins, and are seldom metalliferons. 

The Granite and Killas and other rocks which in- 
tersect them, e. g. Dikes and intruded masses of 
more recent Granite, and of various kinds of por- 
phyritic rocks called Elvans (see PI. 1, a 9. b. c.) are 
considered to have occupied their present relative 
positions, before the origin of the fissures, which 
form the metalliferous Veins, that intersect them all. 
(See V. 1. p. 411.* 

' la Vol. I. F. 413, Note, a rcTereneo it made lo Himo importsat obier- 
*tlioa> bf Mr. B. W. Foi on the Electro mBjiKiic Bctiou wbich ue now 
goiilf on in the mioe* of Cornwall, m being liketj to tbrow important light 
on the maimer io which the orei have been introdaoed to nwlallic Teine. 

The tbUowing obeerTatiooi bj the sune feotlemaa in a recent commani- 
eatioo to the Geoto^cal Social; of London, (April, 1636,) appear lo oontaia 
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Plate 68. V. I. p. 240. 

Section showing the basin-shaped disposition of Strata 
belonging to the Tertiary and Cretaceous Formations, in 
the Basin of London, and illustrating the causes of the 
rise of water in Artesian Wells. See V. I. p. 421. Note. 
(Original.) 

in combinatioii with the sulphuric and muriatic acidi, beiog very soluble in 
water, are, in thb state, capable of conducting yoltaie electricity ; so, if by 
means of infiltration, or any other process, we suppose the water to have 
been impregnated with any of these metallic salts, the rooks containing dif* 
ferent salts would undoubtedly become in different or opposite electrical 
conditions ; and hence, if there were no other cause, electric currents would 
be generated, and be readily transmitted through the fissures eontaining 
water with salts in solution ; and decompositions of the salts and a trans- 
ferenee of their elements, in some cases, to great distances, would be the na- 
tural rasnlL But, on the known principles of EUeiro-magnetUm^ it is evi- 
dent that such currents would be more or less influenced in their direction 
and intensity by the magnetism of the earth. They cannot, for instance, 
pass from N. to 8. or from 8. to N. so easily as from £. to W. but more 
so than firom W. to £a The terrestrial magnetism would therefore tend, 
in a greater or less degree^ to direct the Toltaic currents through those 
fiasoree which might approximate to an east and west bearing, and in sepa- 
rating the s^uae constituents, would deposite the metal within or near the 
electro-negative rock, and the acid would be determined towards the electro- 
positive ro6k, and probably enter new combinations. Or, the sulphuric 
acid mighty by means of the same agency, be resolved into its elements; in 
which case the sulphur would take the direction of the metal, and the oxy- 
gen of the acid, and in this way, the metallic sulphurcts may have probably 
their origin ; for, if I mistake not, the metallic su/pAales, 8upposin|r them 
to have been the prevailing salts, as at present, would be fully adequate to 
supply all the sulphur required by the same metals to form sulphurets ; io^ 
deed more than sufficient, if we deduct the oxido of tin, and other metalln 
ieroQs oxides found in our mine*. The continued circulation of the waters 
wottkH in time, bring most of the soluble salts under the influence of these 
currents, till the metals were in great measure separated from this solvents^ 
and deposited in the East and West veins, and near the rocks to which they 
were determined by the electric currents.'* 

In a Letter to the Author upon this subject (June 39, 1836») Mr. Fox 
fcrther remarks: 

VOL. II. — 10 
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Plate 69. V. I. p. 422. 



Fig. 1. Theoretical section, illustrating the Hydraulic 
conditions of strata disposed in the form of Basins. 
See Vol. I. p. 422, Note. (Original.) 

Fig. 2. Theoretical section, showing the effect of Faults, 
and Dikes on water percolating inclined and permea- 
ble Strata. See Vol. I. p. 423, Note. (Original.) 

Fig. 3. Double Artesian Fountain at St. Ouen, near Paris, 
raising water to supply a Canal basin, from two stra- 
ta at different depths. The water from the lowest 
stratum rises to the greatest height. See V. I. p. 
423. Note. (Hericart de Thury.) 



■■ It ihould b« obaervad Ihat in proporlion as the depmitJan of Iho mebli 
proceeded, Ibe voltiic actioD muat neccMsrily hsro twen conaiderably to;. 
Diented, lo ai to tender it highly probable that the metali nere chieBy ie- 
potited nt ratber sn eaily period in the hiatorj of the containing veini ; and 
their intor»eclion by other vein* neems lo itrenglhen ihii probabilttj," ' 

Mr, Fax has found by eiperiment that when a solnlion of muriate of tin 
ii placed in the voltaic current, a portion of the metal ia determined towarda 
tho negative pole, irhilat another portion in the atate of an oxide paaaea lo 
the poailiTe pole. This fact appears to him to afford a atriiiinE illailration 
oflbe raanner in which Tin and Coppet have Iteen aeparated from each 
other in the eamo vein, or in contiguoui Teina, whilst these metals also very 
connnonly occur togeUwr in the same vein. 
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AcRODUS, a genus of foMil sharks, i. 
2d0. 

Actiaocrinitet, SO-dactyles, Miller*^ 
restoration of, i. 323. 

Adapis, character and place of, i. 
71. 

Agassis, his recognition of tlie scales 
of fishes in coprolites, i. 150— on 
causes of the death of fishes, i. 
100^-on origin of cololitcs, i. 
156— on Claris tnrtle, i. 196 — his 
classification of fishes, i. 204 — dn. 
cuments consigned to him by 
Cuvier, i. 204 — his new orders of 
fishes, i. 205, 206 — geological ro. 
suits established by, i. 208 — his 
new arrangement of Monte Bolca 
fishes, i. 217 — his discovery of be- 
lemnites with ink-bags, i. 282 — on 
the bilateral structure of radiated 
animals, i. 313. 

Agnostus, a genus of trilobites, i. 
295. 

Aichstadt, pterodactyles found at, i. 
171. 

Aix, fossil ^hes of, i, 217, 

Allan, Mr., bis paper on Antrim be- 
lemnites, i. 285. 

Amber, fossil resin from lignite, i. 
390. 

Amblyptcrus, fossil genus of fishes, i. 
212. 

Ammonites, formed by ccphalopo* 
dous mollosks, i. 252 — character- 
istic of different formations, i. 
252 — geological distribution of, i. 
253— geographical ditto, i. 254 — 
extent and number of species, i. 
253 — size of, i. 253 — sub-genera 
o^ i. 253 — shell composed of three 
parts, i. 254 — external shells, i. 
255, 256— outer chamber con- 
tained the animal, i. 256— double 
functions of shell, i. 256— contri- 
vances to strengthen shells, i. 357 
— 359 — ribs, architectural disposi. 
tion of, i. 258^ transverse plates. 



use of their foliated edges, i. 261— 
264— compound internal arches, i. 
264— siphoncle, organ of hydrau- 
lic adjustment, i. 265— siphuncle, 
occasional state of preservation, 
i. 266-^siph uncle, placed differ- 
ently from that of nautili, i. 267 — 
siphuncle, Dr. Proofs analysis of, 
i. 266 — air chambers, more com- 
plex in ammonites than in nautili, 
i. 264 — ^ammonites, how different 
from nautili, 267 — Von Buch*R 
theory cf, i. 266 — uses of lubes and 
saddles in, i. 266 — concluding ob- 
Rcrvations upon, i. 2G8, 269 — pro- 
bable place of heart in, ii. 58. 

Anarrhicas, palatal teeth of, i. 214. 

Animals, final cause of their crea- 
tion, i. 85 — lower classes of, pre 
dominate in earlier strata, i. 95^ — 
extinct races, how connected with 
existing species, i. 433 — causes of 
their sudden destruction, i. 100 — 
small number adapted for domes- 
tication, i. 85 — terrestrial, how 
buried in strata of fresh, water and 
marine formation, i. 104. 

Animal enjoyment, one great object 
of creation, i. 223, 229. 

Animal kingdom, four great divi- 
sions of, coeval, i. 56— early rela- 
tions of, i. 74. 

Animal life, extent of upon our 
globe, i, 86 — progressive stages of, 
i. 95 — remains of in secondary 
strata, i. 63. 

Animal remains, most instructive 
evidences in geology, i. 105— pre- 
served chiefly by agency of water, 
i. 103. 

Annelidanft, fossil remains of, i. 292. 

Anning, Miss, her discovery of ink 
bag within horny sheath of Be- 
lemnite, i. 282 — her discoveries 
at Lyme Regis, passim; her ob- 
servations on connexion of lignite 
with pcntacrinites near Lyme, i. 
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339 — bet diicoTBrj jpf fb«*il ptoM 
■od ink bag* of Lotiga, i- 331. 
AnaplothetiDiD, chu&eter sod pUea 

oC i. 70. 
Aosttce, Mr. W^hii dUcorerj oriai 
KcU in coaUforiDilioa, L 306 — me- 
gatichlhji, Jcc. loand in Cotl- 
brook Dfic, by, ii. 43. 
Ant.«ater, hamoriu like tlutt of me- 

galheiiam, i. 133. 
Antbracotheriuni, chuacler and 

place of, i.TK 
ApiocrinilM, ot peiT encrinite, Mil- 

ler'i reitorBtkui of, i. 333. 
ArichnidaDK two freat fiiniilie* of^ 

fijuod foiaii, i. 305. 
Arapi,'H'> on «ipenditare of rain- 
■-alar, L 416 — on Arkaian wells 
in Franco. I. 431. 
Araoearia, fuaiil in coal formation, 
i. 366 — peculiarity id atmcLnre of, 
i. 366— foaiit Uiinka near Edin- 
burgh, i. 366— foaail in Uas, i. 
366 — localiliea of tiviiig apecivi, 
i. 367. 
ArgooaoU, ita origin alill daubtliil, 

i. 237. 
Armadillo, habit and diatribution o(^ 
I. 116 — foro-foot of, adapted for 
digging as in Uie mcgsltierium, i. 
123— -bony irmoui resembling that 
ormcgalherium,!. 137, 139. 
Artosiui welli, method of abtnining, 
1.419, 434— example! of action ol\ 
i. 419- where moat available, i. 
430 — ciuM of riae of water in, i. 
431, 433— leinperataro of water 
in, i. 433 — eilentive application 
of, i. 433— Chinece manner of 
boring withoni Tod|, i. 434 — great 
itnporlaacc of, i. 434. 



Amoaphere, fnnctioD* of in eircnla- 
tion of water, i. 416, 435 — anoint 
atalo of ill QKl rated bj ejea of ftaul 



Atoms, eier regulated by fixed and 
ouiftrm laws, i. 30 — nltimato, is- 
diviaible nature of; i. 439. 

Andoain, H., wing of oorydalia in 
iron stone diacoTcred bj, iL 77. 

AuTcrgne, egga iu Iscnsliine fonaa- 
tioDs of, i. 74— foaiil animals fbond 
in laciMlrine fornutioDS of^ i. 74 — 

in fresh. water formation of; L 9d. 

Axis of rotation, coincides with 

shorter diameter of the globe, ii. 



Baculile, eharactar and eitent of, i. 

376. 
Baker, Miss, betsmnile in her eel- 

lection, i. 3B3. 
Bakawcll. Mr., his views of Um «i- 

Untofanintal tife, 85. 
BaliMes,spinc>, nction of, i.33l. 
Baa^tt, varioua phenomena of, Ii. 6- 
Baiini, atrata of Tsrioos agce dia- 

poaed in farm of^i. 394 — mecfaanj. 

cal operstiona producing, i. 395. 
Bat. loeB com pared with those of 

pterodactyle, i. 178. 



ny, &.C.. >. 80-^boDe> of, in cans 
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Beetle, converted to calcedony from Bothrodendron, charaeier of^ i. 357. 

Japan, ii. 78. ^ Boyle, Mr., oa dklinct proTiDoea of 

Boette atonet, fttMn coal ahale, near natural and revealed religion, i. 

EdiniNirgh, i. 155. 438. 

Beg inning, meaning of the word in Bradford, apiocrinites foand at i. 

Gen. i. I. i. S5, 96— proofs of in 323. 

phenomena of primary stratified Branchipat, how allied to trilobites, 

Tockii, i. 53— conelotions respect- i. 397, 298. 

iog necessity of, i. 54 — existing Braan, Professor of Carlsrohe, his 

and extinct species shown to have list of the plants ofCEaingen, i.383, 

had, i. 50, 51, 54 — geological evi- ct seq. 

dences o^ i. 435, 436. Brentford, Artesian wells at, i. 421. 

Belcher, Captain, his observations on Broderip, Mr., his observations on 

igaanas, i. 186. living igaanas, i, 182, 186^— on 

Belcher, Captain, ammonites found new species of bracbiopodo,i.225—> 

by, in Chili, 254. on crustaceans from. Uie lias at 

Belemnites, geological extent of, i. Lyme, i. 293. 

280 — writers on the subject of, i. Brongniart, M.. Alexandre, his ac- 

280 — structure and uses of, i.281 — count of the basin of Paris, i. 67 — 

a compound internal shell, i. 281 — his history of trilobites, i. 295— 

chambered portion of, allied to on erect position of trees, in the 

Nautilus and Orthoceratitc,i. 281 — coal formation of St. £ticnne» i. 

ink bags connected with, i. 282— 353, 354. 

causes of partial preservation of, i. Brongniart, M. Adolphc, his divi* 

285 — its analogy to shell of Nauti- eions of submarine vegetation, i. 

lus and to internal shell of Sepia»i. 340 — divisions of the fossil equi- 

285 — large number of species of, i. setacae, i. 346 — classification of fos- 

286. sil ferns, i. 347 — observations on 

Belemno-sepia, proposed new family fossil conifers, i. 364 — on plants 

of cephalopoda, i. 282, of the Grds bigarr^, i. 368— on 

Bentley, his contradiction of the cpi- plants of the secondary formations,. 

curean theory of atoms, i. 431. i. 369. 

Bermudas, strata formed by the ac* Brora coal in oolite formation, at, i. 

tion of tho wind in, 104. 66, 369. 

Berkeley, Bishop, on sensible demon- Brougham, Lord,, on. religious end of 

ttratioi(of the existence of an invi- study of natural philosophy, i. 

sible God, i. 443. 440. 

Itible, reveals nothing of physical Brown coal, character and extent or, 

science, i. 22. i. 381. 

Birds, extent of fossil remains of, i. Brown, Mr. Robert, on distribution of 

74 — ^fossil footsteps of, in Connec- living ferns, i. 348 — discovery of 

ticut, ii. 39. Gymnospermous structure of coni- 

Blainviile, M., his memoir on be- ferie and cycades, i. 363 — his sec- 

lemnites, i. 280 — his reasoning tion of a stem of cycas revoluta, i. 

respecting belemnites confirmed, i. 373 — his discovery of fossil spiral 

283. vessels,, i. 375 — name of podocarya 

Blomfield, Bishop, on connexion of suggested by i; 378 — his discovery 

religion and science, i. 437. of fossil spiral vessels and traces of 

Bohemia, plants preserved in coal cxtravosated gum in fossil cyca- 

mines of, 344, 345. ditcs, ii. 100. 

Bonn, brown coal formation near, i. Bruckmann, M. Von, his description^ 

331. and application of Artesian wells, i. 

Botany^ its importance to geology, i. 421, 423. 

92. Brunei, Mr. Jun., his experiment in 

Bou6, M., his map of Europe in ler- a diving bell, i. 142. 

tiary period,, i« 67. Brussels, fossil emys at, i. 197^. 

10* 
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BOekaberr, cotl in oolite fimoUioo at, 

i. 79, 369. 
BDokingbam, Dake of, ideiioMunii 

in hii collect ioD, 1. 158. 
BaddlB, Mr„ his obiemtiona on oti- 

lilj offftulU, i. 407— hi* depoaite of 

pluu and MClioni of cool lainei 

in Ifae Huieiim at Newcutle, ii. 

10*. 
Bode, ilnU of driA«<l ^"i >ti '■ 

104. 
Bu<bpetiified on (runki of cyca<tit««, 

i. 375. 
BuBDo* Ayrat, niegalheriam found 

DMT. i. 114, 115. 
Bafonitc*, tcelh of pvcnodonti, i, 

314. 
Burahell, Mr., hij otMcrailioai on ibc 

■cile* of lerpenli, i. 30S. 
Burdie Houw, fowil fi>l]M and plinla 

al, i. aiO. 
Borael, his ojnnion ua tho mixaic 

ootmogony, i. 18, 19. 

CUTHHRu, fiahea in ilate of, i. 196. 
Calamile, Kicuilic liieand chwacler 

lA i. 346. 
Caljmens, i. 395. 
CanitadI, Arteaian wella at, i. 423. 
Cardomoni, fbnil in I. Sfaeppcf, i. 

389. 
Cardooa, aatt in cMtBMDu* fonnalioD 

Ckrnlfora, nutneroaa in ploiccne 

■irabi, i. 79. 
CarniTorou* ncei, benefit of to liar. 

UTorous, i. lOS, 108. 
CaoMi, file, cliieSj ioitrDnicntal in 

producing tho actual coadilion of 

ihs globe, i. 83. 

Caves, reiitEjiiii^ of animals found in, 



Cwttatioa Pbilippi,. fi 3W b any 

apin* of, 1, 390. 
Cetacea, remain* of, in ^ioceoe etrala, 

i, 79. 
Chalmera, Dr., bin Tiewa reapaetin( 
tha Moaaie coamogoDj.i.SG — no- 
■idenLioni of the geoliwicsl argn- 
ment in behalf of a Deity, i,449,. 
443. 
(Iliaoa, word borrowed from Ifae 
Grceka, ita meaning vagne aad^ 
inde6nile, i. 30. 
Chambered abella, prooft of deMf" 
in, 1. S35, 336— why pertionkr. 
ly aelecled, 1. 336— delicate by- 
driulic inatiumenta, i. 336 — ai- 
amploi of rBtmcaaaion in animal 
■truclure, i. 337— genera of al- 
lied to nautiloa and ammonite, i. 
373. 
Chanlrey, Sir Francia, drawing made 

by, with foMil aepit, i. 331. 
CbetopotBmus, character and place oi; 

i.7I. 
Chimera, fbaail apeciea diaconred by 

the Author, ii. 47. 
Chirotherium, fbotaleps of in Saxony, 
i. SOI— deacribed b? Dt. Bohn. 
bsam. >nd Prof Kaup, i. 909-r 
probably allied lo mireapialia, i. 
303— accompanied by othei track), 
i. a03. 
Cbtamyphoru*, habit and diattibo- 
tion of, 116— fore-foot adapted Ex 
digging, i. 133 — armour of, like 
that of the megatfaeriani, i. 13S, 
127. 
Cicero,, hia argument againat IIh 
Epicurein theory of atomi, i. 
431. 

broivn cobI c 
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Coal fbnMtiofi, Fortter's lecUoo of, of the TertebnB in iehthyoMuinis, 

i. 58— Iroo ore And lime Id, i..59 — i. 141 — hii remarlu on the pad- 

its origio md importance to nun, dies of iehthroMtaroe, i. 144---hie 

1.59. restoration of pletiofauroa, i. 159 

Coal, prooft of iU TOffetable origin, ■-*« inference, cooceming pleeio- 
i. 349, 344— complez history of, «uro8^ i 164, 1 66-* is obeenra- 
i. 963— stages in the prodaetion ^ons on ikalts, 405, 406. 
and applicaiioo <^, i. 363^-'tertiary Coniferas, date of their eommenoe- 
brown eoal or lignite, i. 381^, et mcnt, i. 367 — microscopic stme- 
seo — proofs of design in the ditpo- tare oQ i. 364— pecaiiarities la 
sftione of, i. 392— grand supply structure of, i. 365— geolegieal 
firom strata of the carboniferous extent of, i. 364, 367 — ^fossil re- 
order, L 393 — ^physical forces em- ferable to existing genera, i. 366— 
pbyed to render it accessible to fossil stems in erect position, i. 
man, L 393, 395— adrantage of its 367 — wood of, perforated by tere- 
disposition in basins, 394 — thick- dines, i. 361. 
Bessofbedsof,i. 396— remarkable ConsolidaUon of straU, partly by 
aecmnolation of, i.a»6— asfociated aqueous parUy by igneous action,^ 
with iron ore, i. 396, 397— adapu. j 59 «~ -^ ^ *• 

IS" ^'9"T^sl:I„rJ;"^et: ^ruibc'ru&^Vi Liz 

^jL1»^^ ^ i At\n ^»u.^:«.i extensive occurrence 01, 1. l4o-^ 

peJ^er^'VrorrTatsr ^\is'':^:^^ 

strncUon of near Newcastle, ,.401 .^^^ • 152-indicate the 

-^17 adaptation of to the uses of g^ of ichthyosauri, and charac 

■'^''*^^- tor of their intesUnal canal, i. 

Qollini,. pterodactyls figured by, i. 154— derived from fishes in vari- 

17'* oos formations, i. 155 — ^polished 

Cololites,fi)ssil intestines of fishes dis- for ornamental purposes, i. 155— 

covered by Professor Agassiz, i. conclusions from discovery of, i. 

156— found by Lord Greenock in 157 — i|i coal formation near Edin- 

coal, near Edinburgh,!. 155. burgh, i. 209-^pre8ervjed in body 

Comatola, habitp oft ^nd resemblance of macropoma, i. 21 6. . 

to pentacrinite, i.,315, 326. Coral, secreted by polypes, i. 333— 

Combsii definition of the term, ii. reefr, i.. 334— their influence in 

106. the formation of strata, i. 335— 

Conchifisrs, inferior to mollusks fossil, inference from their state, i. 

that coostmct turbinated shells, 96 — rag, extent of, in counties of 

i. 335. Qxon, Bucks, WilU, and York- 

Conchology, important to geology, i. shire, i. 335. 

93. Corn-cockle muir, tracks of tortoises 

Connecticut, fossil footsteps of birds at, i. 198. 

in, II. *'. „_ _ , . . Cornwall, amount of steam power 

Conybeare, Rev. W. D his sections employed in, i. 400-invasions 

across EngUnd, I. 15-his report ^f by drifted sand, i. 104-dis. 

on geology to British Association, j^(^^ ^^ ^^^.^ ^^^^ . j 

I. 49 — his memoir and map of ^.^ 

Europe, i. 68— prospective provi- _ .',. r r j • • 

ai(ms for the benefit of man, i. 84 Corydalis, wing of, found in iron 

—fclecUons from his plates of ich. "^e^ °'^.*"^ ^^* formation, i. 

tiiyosauri, i. 138, 139— his observa- 309— 11. 7 1 . 

tions on the lower jaw of ichthyo- Cosmogony, Mosaic, the author^s in*, 

saurus, i. 1,39— ^m the articulation, terpretation of, i. 26. 



CoUa 'on Ibmil uborncent tent, J, 

SSO. 
Crif , Id Norfblk, nologicol place of, 

i. 140. 
Cnten, Tirioni phenomeaa of, ii. B. 
CrMtioD, Monk aocaunt of^ ■ccord* 

wllh ntlarti pbenomenii, i, SI — 

criein of malerial GlemenU bv, i. 

Bi. 

Creator, neeeiiily aC, ihowa bv no- 

k»r.i.M. 

Crinoideaiu, Reolojieal imporlanee 
oC i. 3 14, 334 — nature and charao- 
ter of, i. 314— moM remarkable 
genera of, i. 315 — liring apecio 
rare. i. 315 — abnadaiice and im- 
poituice of Toiail epeciea, L 315, 

316 — reproduclite power« of, i. 
317 — earl J citi notion of many 
ipecieaand g^nori, i, 331. 

Crocodileina, fotsil formi of,!. 191 — 
Blender character of inoQl, i. 192 — 
habit probably piiriveroui, i. 193. 

Crocodile*, modern, habits of, i. 133 
— eavinl, gangclic, pisciroroui, i, 
193— funcliona of faiail apeciee, t. 
]9Q — Curier's obiervitione on, i. 
193— number of llTing and foasi! 
apeciei of, i, 193— dent i lion, pro- 
vUioni in mode of, i. 134— fbieil 
forma of, at variinee witb all the- 
oriea of gradual tranimutition or 
deirelopment, i. 19£ 

Cruataceanii, eilent of foaeil refoaini 
of, i. 392. 

Crjitatline roaka, influenced by che- 
mical and etectro-magnetic forcea, 
i. 3B— eight diitinct Tsrietiea of, i. 
33— Ibeir poaitibQ beneath atra- 
-"■ ' oeki. i. 43— probn" ' 



Cnvier, hia condaaioi that organic 
life haa not exiated fhnn eteniit]', 
i. 54 — hii account of tfao baaia of 
Faria, i. 67 — hia accoant of diaeo- 
veriea at Mont Martre, i. T!i— 
contigni hia maleriali for a work 
on (anil fishei to M. Agaaaii, i. 
156, 304 — hia oonjectore ooooem- 
ing plcaioiaorui, i. 163 — had ab> 
aerved nearly 6,000 apeciaa of 
living fiihei, i. 363 — perfaetion uf 
hii reasoning on contriianea and 
compensation* in the •truetwa of 
animals, i. 113. 

CycadsK, abanJant in strata of the 
■ecundary series, i 366, 369— 
nomber and extent of recent and 
fosiil (pedes.!. 369— leaTsa fossil 
in oulile of Yorkshire and at 
SlonesSeld, >. 370— in coal fbrma- 
tkmarBohemiB, i. 369— habit and 
itTuctnre of, i. 37(1 — iotermediale 
abaractcrot; i.370— fossil on the 
coast of Dorset, i. 371 — peculiari- 
)ici in Btractura of Irnnkof, i.371, 
373 — mode of increase by bads, i. 
375— link supplied by the diwm- 
very of,i.,377. 

Cycadites, once natives of Ehglsnd, 
i, 371 — microphyllus, microscopic 
structure of, 3T3, 376— megolo- 
phjltaa, buds in axillD uf scales, 
I. 375 — resemblance of fossil and 
living species, i. 376. 

Cyoaa leroluti, buds on trnnk of, i. 
375— ci rein b! is, height of, i. 371. 

Cycloidean order of 6shes, i. 906. 

Cypris, mieroacopic shells of, in 
VVcaldcn formation, i. 97 — in coal 
Jbrmalion near Edinbargh, i. 309. 
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Dax, tlMnt ftond mt, i. 970. of, iu 18— froboieb «nd eUws of. 

Doftth, foddeii, dasirable for irn- ii. 19. 

tioiial iniifMili, i. 106. Dirt bed, toil of fobtorraiMoiM ibfMt 

Dekajr, Hr., diioofttrwi coprolitef in in Portland, i. 373. 

New Jersey, L 149. Ditturbiiir forces, beneficial reeolta 

De la Beohe, hia belief in roccessiTc oi; i. 403, 404, 409. 

ereaiiona of new speciet, i. 51 — D*C>rbign7, M. hia elaaaificatioa of 

hia fi|rarea of ichtbyoaaori, u 138, cephalopodoua moHnaka, L 388 — 

139— on diffsrent ipecific g^ravity trilobites and thella fbond in tbe 

of ahella, j. 339— olMenrations on Andei by, L 394. 

lifing polypeaof caryophyUia,334, Draco volana, haa no true winga, i. 

335— obeerTatiooa on genera of 174, 175. 

eorala in tranaition rocka, i. 335. Dnfrdnoy, on iron minea in the Pyre- 

Delnge, moaaic atratified rocka not nees, i. 410. 

prMQced by, L 2B. Duiardin, new data of rhixopodea 

Depireaiion, proofa of in I. Portland, discovered by, ii, 64^ 

i. 373. Dumfriea, foaiil feotatepa near, i. 

Deahaya, hia diviaion of tertiary 359. 

atrata, i. 68. Duncan, Dr.^ hia diacorery of foaail 

Deanoyera, Aft on Faluns of Toor- footitepa near Dumfriea, i. 198. 

raine, 1. 78. Durdhaai Down, reoiaina of reptiles 

Deamareta, memoir on fossil crusta- at, i, 95. 

oeana, i. 393. Durham, salt springs in coal forma- 

I, origin of strata from, i. 42. tion near, i. 63. 



DeTolopment, theory of disproved by Dynamics, geological, extent of, i. 

geological phenomena, i. 51 — 38. 
theory of opposed by Cuvier, i. 75 

— dennition of, i. 435, 436. EAara, distribution of the materials 

Dikes, intersect strata of e^ery age, of, i. 16 — theory of, much ad- 

L 46 — gradationa of from lava to vanced, but not yet perfect, i. 30— 

granite, i. 47 — ^varioua crystalline two distinct brancbea of its hia- 

rocks oompoaing, ii. 5 — changes tory» i. 36 — originally fluid from 

produced by, on adjacent rocks, heat, i. 40 — advantageoua diapo- 

ii. 9. aitious of its materials, i., 83. 

Dillwyn, Mr., his paper on tracheli- Earthquakes, beneficial agency of 

poda, 336, 338. in the economy of the^ globe, i. 

Diluviom, animala immediately pre- 404. 

ceding the formation of, i. 81. Echidna, haa furcula and clavidea 

Dinotherium, largeat of terrestrial like ornithorbynchua, i. 143. 

mammalia, L 79, 109 — found at Echinidans, geological extent of, i. 

Eppleaheim, in miocene strata, i. 313, 313. 

ITu— deacription of by Kaop, i. Egerton, Sir Philip, his discoveries 

110— occurs in France, Bavaria near Newcastle- nnder-Line, i. 310 

and Auatria, i. 110 — molar teeth —on mechanism of atlas and cer* 

of like tapirs, i. 110 — gij?anteum, vical vertebrs of ichthyosaurus, ii. 

eighteen feet long, i. 110 — shoul. 24 — 36. 

der blade o( like that of a mole, Eggs, fossil, of aquatic birds, i. 74. 

]. 110 — ^usea of tuaka in the lower Elements, identity and functions of, 

jaw of, i. Ill, ]13^molar teeth i. 38— proofs of design in, i. 426 — 

of resemble those of tapirs, i. ever regulated by same laws, i. 

Ill — an aquatic herbivorous ani- 430 — primordial adaptationa of, i. 

mal, i. Ill, 113 — adapted to a 430 — adaptation of to vegetables 

lacustrine condition of the earth, and animals, i. 431. 

i. 113 — localities and description Elevation, general history of, ii. 4—* 
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drr lindi formed by, i. 43 — proofi 
of Id I. PoTtliiKl, i. 371, 373. 

EleTktiuii, aamber obMrred bj Blio 
de BeiDinoDt, it. 6— vuiotii peri- 
od! of, ii. G. 

EUia, Mr„ hia ooncIiuiQni &om the 
■tadj of eoralliniH, i. 338. 

Emy^ foiail, lonnliliei of, i. 197. 

KncriDJtn. maniliformii, lilj encri- 
nite,i. 317, 3IB — tnechiaicBl idap- 
Uliont in, i. 317— nambcr of com- 
pooent ouicula, i. 318 — Tertcbr&] 
column, meehiDical conlriiuicea 
ID, i. 3119— 320— body &nd upper 
extr«niitiea, I. 322 — ph; Biological 
hiuorf of, i. 3S4, 335. 

Endogtjnitcs cchinitui, foiiil trunk 
allied to piilmB, i. 366, 387. 

Engi in GUria, fiihea of, i. 31B. 

England, effects of geologicBl atruc- 

Enjoyinent, agsregale of incroaicd 
by exialence of carnivora, I 10S, 
106. 

Eiulone, oetacea in oolite al. i. 96. 

Enlomolithui pBTadoxuB, i. 395. 

Entomoatracans, tbesil, i, 39.^. 

Entrochi, or wheel alonen. colamnar 
joiDta of Encrinite, i. 330. 

Eoeeue, diviaion of teniarT atrala, i. 
G8. 

Equiaetaccz, eitent of the famll; of, 
t. 346— foaail genera of, i. 346— 
incraaacd enlirgflment in aiie of, 
i. 347 — foaail apcciea in coal for- 



COH of iDfoaoria, i. 336, 337. 
Ernouf, General, hii account of hu 
I at Gaadaloupe, I 



TiLom, of Toamjue, naranwlia 

Ibond in, i. 78. 
Faradaj, Mr,, notice on prepuing 

the hnman langa for dlnag, i. 



Faults, on geometrical laira of, i. 4D4 
— uliJit; of^ in draining coat mine*, 
j. 405 — 107 — defioition of, by Mr. 
Cooybeaie, i. 405, 406~ntiljt7 of, 
in gnirding coal minea, i. 408 — 
utititj of, in producing apriiigt, i. 
407, 418, 435— utility of, in pri- 
mary rooka and metallic veins, i. 
407, 408. 

FaTularia, cbaracter of, i. 357. 

Fcrna, diitribulion and nomber of 
ciisting apeciea, i. 347, 34S — pro- 
porlion of, to living pbanerogamia. 
i. 34a — lempcralure indicated by 
fossil Bpecies, i. 343 — proportions 
of in the cod forDialion, i. 349— 
living and tb«ail arborescent spe- 
cies of, i. 349, 350 — proportiana 
of, in secondary and tertiary ilrala, 
i. 350. 

final causes, conaiderallon of ttdmiB' 
siblo in pfailoaopbical invettigs- 
liona, i. 409. 

Fire, its rank in gedegical djna- 

Fisher, Mr^ figures prepared bfi 
ii. 3. 

Fishes, fossil, causes of snddea death, 
of, i. 100, 101— audden destrac- 
tian of in lias formation, lOS — 
fossil intealinnl strnclure of^ 1. 
154,155 — coprotitea derived from, 
i. I.W, IJ5— piHnlkd inlcstinos 
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of. i. 308, 309— Moroid, higher in eutle to CrtMir FeU, i. 58— on 

the icale of orginiiation than ordi- quantity of iron annuallv made in 

nary bony fisnea, i. 5^3 — namber England and Walea, i. &7. 

of genera in aauroid fiimily, 309— Fox, Mr. R. W., on the utility of 

saoroid character of living speciei, faultci that intersect metallic Teini, 

i. 209 — aauroid ^[OologicAl extent i. 408— on electro-magnetic pro* 

ott i. 310a 311 — in atrata of the pertles of mineral veina, i. 413, 

carboniferoua order, L 313 — pecu- and ii. 108— on electro-magnetic 

liar form of tail in early strata, i. action in mineral veins, ii. 107 — 

213 — in magnesia limestone, i. 109. 

313 — in mnachelkalk, lias and Fresh-water, depositee from, in ter- 

odite, I 314-^in the chalk forma- tiary strata, i. 68, 69. 

tion, L 316— in the tertiary forma. Fries, on propagation of fungi, i. 

tions, L 316— fiunily of sharks, i. 337. 

21 8 res ults from observations on, Fucoids, remains of in transition 
i. 322 — ^functions of, in the econo- strata, i. 57, 340. 
my of nature, i. 223-— form of their Fulham, Artesian wells at, i. 431. 
crystalline lens, i. 300, 301. Fusion, earliest state of \hb Mate- 
Fissures, site of mineral veins in, i. rials of the globe, i. 52. 

410, 411. 
Fitton, Dr., on alterations in level of Galubis, skeletons of, at Guada- 
sea and land, i. 43 — his observe- loupe, i. 87. 
tions on Cypris Faba, in Wealdcn Ganoidiao, order of fishes, i. 306. 
ibrmation, i* 97, 98— his descrip- Genesis, ungrounded fear of incon- 
tion of fossil cones, i. 365. sbtence with, i. 30 — interpretation 
FitswiUiam, £arl, cycas revoluta in of Chap. I. consistent with geologi- 
conservatory of i. 375 — trunks of cal discoveries, i. 26 — text of, re- 
sigillaria in coal mines of, at EI- concilable with geolop-y, i. 36. 
secar, L 353. Geology, extent of province of, i. 16 
Fleming, Dr., on structure of inter- — why but lately established on 
nal shell of sepia, ii. 68 — ^his obser- induction, i. 17, sciences auxiliary 
vationa on fishes in old red sand- to it, i. 17 — its discoveries consist- 
stone, L 311. ent with revelation, i. 18— reli- 
Flints, origin ot, i. 78. gious application of, i.440 — subser. 
Flucan, beneficial effects of in viency of to natural theology, 441 
mining, i 408. — proofs from, of the existence and 
Fluidity, original theory of, i. 40. attributes of a Deity, 441, 443. 

41. GeorgensgemQnd, fossil mammalia 

Footsteps, fiiasil, near Dumfries, i. discovered at, i. 78. 

198 — ^preservation of explained, i. Gerard, Dr., his dittcovery of am- 

199 — on red sand-sUme at Hess- raonites, &,c. in the Himmalaya, 

berg, i. 301— value of their evi. i. 254. 

dence, L 300— reflections on, i. 301 Glaris, turtle in slate of i . 196 — fossil 

—on oolite, near bath, probably of fishes at, i. 303, 308. 

crustaceans, L 199 — recent, of tes- Gleig, Bishop, his interpretation of 

tudo gneca, L 199. Mossaic cosmogony, i. 33, 33. 

Foraminl&rs, species of found by Globe, successive changes in surface 

Count Munster, and Mr. Lons- of, i. 20 — influence of animal re- 

dale, ii. 64. mains upon, i. 335 — succession of 

Forest, subterranean, remains of in physical forces which have modi- 

Portland, i. 373. fied its surface, i. 433. 

Formations, geological, number and Golden Cap Hill, belemnites at base 

thickness of, t. 39. of, i. 284. 

Forater, Mr., hit section from New- Goldfuss, Professor, pterodactylcs 
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doMtibed bj, I 173, 176, 1T7— 
•ekctioDi M tbc structore of sd. 
crinitM from worki of, 391 — bii 
Uliutritiani of ediUidan* uid ttel- 
leridtiH, L 313. 

Gnham Iibnd, rJM vid datniction 
o^iuB. 

" ' tai chumcter of^ i. 



Gruiite, roceot elsration of, in Py- 
TBDMi mod Chili, 1. 410, 411— pro. 
bablo i(iieoa> origin of, ii. 3 — 
intaneotiDg uid orcrifior creta- 
ceooi ibriiiBtioiu, iL 5 — iSdec Id- 
tetMetea bf Mwer. ii. 4— cluTa- 
tioo of durinf lertMrr period, ii. 



Gnntt, Mr, 

dirinr, i. 149. 
GnfMeire, itrBUn of lira iuaiug 

r 

I diacorerf of 

filhM ofi Leilh, i. 313— hit dii. 

corerr of petiifiod jnleitinea of i 

fith m coal, neu Eldinbacgb, i. 

155. 
Orecuutona, mini aod overlying 

muKi of, ii. 5. 
Grenville, Lord, cjcai in cooMrva- 

torjof, i. 371. 
Gtoduoapo, bomui abelelooi in 

nndbank at, L 87. 
Gjioaoa, paloUl tMtb of, i. 3U. 

Haia, Bir Jamea, hia experimenti 
00 erjaUUiutioa niider praiure, 

to. 

HaktadU ortboc«ntil«, fbood ia oolite 



of Iceland, i. 

Heoilow, Profinaor^on bada ofi^eai 
rsToIota, i. 375. 

Briricart de Thorj, illatiatiaii of 
ArteaiiD welU bj. L 419,431. 

Herachel, Sir I. F. W., ranka reolofr 
next to aitronomy, i. 19,90 — on 
connexion between aeienee and re- 
ligion, i. 439. 

Heiaberg, fbotatepa io nndatooe at, 



Hibbart, Dr., hia di 

Edinburgh, i. 310. 
Hippopotatnna, — 

i. 119. 
Hitchcock, Proleanr, hi 

of fbotatepa of biid> i: 

cat, i. 74 — ditto, ii. an, 49—00 

;ical e*idencea of a Creator, 

conaiiteocj of gMdofl- 

cal phenDTDena with Hoaaic ac- 



of tiuk) ol, 



itofcr 



i. 437. 



I aeeoadai; 



Hoer in Scania, coal i 

■trata of; i. 3S9. 
Hoffman, FrofigHor, on eoiirM of 

mineral watera at FrrrooDt, i. 

435. 
Home, Sir Everard, on ipinal canal 

of icbthyoaaarni, i. 141. 
Hook, Dr„ hia theory reapecting the 

motiona of nautJIui, i. 251. 
Hopkioa, Hr., on lawi that have re- 

gultited tho diatarbancea of tb* 

glube, i. 404 — on prodneUoo of 

■prtngi b/faulta, i. 418. 
Human bonea, found in no geologi- 
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niatiloi, f. 947»ditto in unmo- thoM of the moctern ignua, i. 186 

nitei, i 365— ditto in bclemnitef , — the larffett of known fetiU rep- 

I. 98a tiles, i. 1 85, 1 86— cUmmte indicated 

Hyemu, bones coUeeted by, in ca. bv remains of, i. 187 — teeth, peeoliar 

▼erna, i. 80. character of, i. 188-191 — ^bony 

Hyteoeaarns discovered by Mr. Man- horn on the nose of, i. 188 — food 

tell, i. 185 — peentiar character of, of, probably toagh vcffetables, i. 

i. 185. 189. 

Hythe, large hamite foond at, i. 278. IndosisB, fossil in fresh-water for. 

Ichthyodoralltee, or fossil spines, i. mation of Aovergne, i. 98. 

990-Misee and variety of, i. 220, Infusoria, £hrenborg'8 observations 

221. on, i. 336, 337 — number of speciev 

described, i. 336 — iheir powers ot' 

Ichthyoeaarns, geological extent and reprodaction, i. 336 — ^their man- 

chief localities of, i. 133 — curious ners of increase, i. 337 — universal 

■tfxieture of, i. 133, 134 — number diffusion of, i. 337 — found fossil, i. 

of species, i. 134 — head, partaking 237. 

of the oharacter of crocodiles and Injection of igneous rocks at various 

lizards, i. 135 — jaw, length of, i. periods, ii. 6. 

135— teeth, character and number Ink ban, recent and fossil of loligo, 

of, I 135, 136— how differing from i. 230. 

erooodiles, i. 135— contrivances for Insects, fossil in carboniferous strata, 

replacing, i. 136-^eyes, magnitude 308 — wing covers of, at Stones- 

of, i. 136 — eyes, microscopic and field, i. 310 — Count Munster^s col- 

telescopio properties of, i. 136 — lection of firom Solenhofon, i. 310 

eyes, bony sclerotic of, i. 137, 138 — many fossil genera in tertiary 

^aws, composed of many thin strata, i. 310. 

plates, 1. 13d— jaw, lower, contri- Iron, ore abundant in coal forma- 

Tanoes in i. 139 — vertebrse, num- tion, i. 59 — quantity of, annually 

her of, i. 140 — vertebrs constructed made in England and Wales, i. 

like those of fishes, i. 140— ribs, 397. 

structure of, and to what purpose Isle of Wight, iguanodon found in, L 

subservient, 1. 141 — sternum like 186. 
that of ornithorhynchus, i. 142 — 

paddles, anterior, like those of Jcogcr, Professor, has found copro- 

whales; posterior, like those of lites in Wcrtembcrg, i. 149 — his 

omithorhynehus, i. 143, 144 — con- work on fossil plants, i. 368. 

eluding remarks upon, i. 145, 146 Jardine, Sir W., fossil footmarks 

— ^intestinal structure of, i. 147 — found by, i. 198. 

skeleton of, containing coprolite, Juli, supposed fir cones, are copro. 

i. 150— email intestinal spiral, like lites, i. 155. 
that of sharks and rays, L 151 — 

final cause of spiral intestinal Kaup, Professor, notice on the foot- 
structure, i. 153 — skin of preserved, steps of chirotherium, i. 202 — his 
ii. 22 — mechanism of atlas and description of fossil mammalia at 
cervical vertebra of, ii. 24 — 26. Epplesheim, i. 78 — his description 

Igneous rocks, various phenomena of, of dinotherium, i. 1 10, 111. 

ii. 5—9. Kepler, his prayer, i. 19. 

Igoanat modem, habits of, i. 186 — Killory, cemetery in a sand bank at, 

dentition of, i. 190. i. 87. 

Iguanodon, 'discovered by Mr. Man- King, Captain, animal of spirula 

tell, i. 185 — remains of, where found by, i. 274 — serolis found by, 

fouiid, i. 185, 186— a gigantic her- i. 296. 

bivoroos reptile, i. 18d— teeth like Konig, Mr., his aoeoant of human 
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430. 
Limnliu, in iron •Iom of coal tatmt- 

lion, ii. 77— aUiwJ to trilobilat i. 

297— where fstind fiwil, i. 397. 
Lindley, Profiiwor, bit iiliwii iiliiiM 

oD ezuling lyc^aJwaew, i, 351 — 

eiperimenta aa tha doraUitj of 



u laokera of en- 
— tbaorj of tnuiD 
btioD auocikted with dsTelopmciit 
bj.i.436. 

L>Mi, pheoomeoK of, i. 17. 

LMd, uliGcial orfiUla of, produced 
b; ■tram of water, i. 419. 

Leedi, Gne heiila of megalichlbji at, 
i. 310, 

Leiboili, hi* ■alieipatioD of the mo- 
dern Platonic tbeorj, i, 49. 

Lapidndsndron, chinoler and rsla- 
liao* of thi* fonil genua, i. 350— 
allied to ]ympodiace», i. 350— 
■iia and character of, i. 351 — 
number of known ■peciee, ■■ 353-^ 
ioIonDediale iiUenia] 



I, thick bonj ecalei of, i 
5. 

IT boo; pike, i. 309. 



iMidoit 

914,3 
I.epidaaleut, 
Lepidotui, i. ! 
Lnel,cbaiigeeorbjTaleania agency, 

i. 76. 
Lbwyd, on inaecti and ipidera ii 

coal ihale, i. 306. 
LUb. PToar of interTol* in depoiitiai 

of, i. 233. 
Libaniu, fiihei of tortiaiy eis at, i 

217. 
LiUat, brown coal o^ 31 



i.361. 

Lindlcj and HoUon, their d< 

of pfiDti prewrTed in coal miaMai 
Newcaille, i. 344 — obaerTationeoa 
lepidodendion, i. 351, 352 — rMani 
diaeoTEtie* of Migmaria, i. 858 — 
oo foiiil conei of lamia from I. 
Wight, i. 370. 

Lialie in the mamnulia nipplied br 
foMil remaiDi, L 75, 76. 

LiluilB, localil* and chaiaotar at, i. 
275, 376. 

Locke, hie aotieo nf epiral iatetliDea 
at Leyden, 1. 153— hii opioioa of 
the uecouil* of a reralalioo, i. 
43S. 

Lolijro, Tulgarii, atructarB and habit* 
D^ I S3(^raagil peni and ink bagi 
of, L 330, 331— homy pen oC pre- 
■erved in liu, !. 331— deaUefed 
and buried (uddeal/, i. 333, 333— 
found in the Iia* of Wnrtcaburr, 
i. 233. 

Londga Arleiiaa welt> near, i. 430, 



Lophiodon, character and placa at, i. 
Loath, Arteuan welli near, L 430, 
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^iWiMMi of the tertiary eerief, i. 
68—00 fiwsH indiMie, i. 98, 99. 

Ij7iMi,€SaptmiD,oa the tction of the 
wind in forming Mnd hilk roand 
esi[|rmneoa« bodies in Africa, i. 104. 

Lyme Regit, icfathyosauri found at, 
i. 138 — epeeioiens from described, 
i. 134 — coproUtet abandaot on the 
shore of^ 148 — plesiosauras dis- 
eovered at, i. 158 — pterodactyle 
fMind at, 171, 173, 175— bones of 
large aaaroid fiahea found at, 2] 1 — 
fossil pens and ink bags found at, 
i. 931— fossil ink bags found at, i. 
283. 

MaoaoroMA, only saoroid fi^h in 
cKalk,L216,2Ll. 

Madrid, skeleton of megatherium at, 
i. 115. 

Maeslrieht, locality of most recent 
belemnites, i. 260. 

Malbtos Tillosos, i. 208. 

Mammalia, earliest remains of, i. 
64— of eocene period, i. 70 — of 
miooene period, i. 77 — of pliocene 
periods, i. 79. 

Man, relatieii of the earth to the 
usee o^ i. 83— all things not 
created ezolosiTely for his use, i. 
84^irospeetivo provisions for use 
o^ i. 414. 

Mansfeld, fossil fishes at, i. 203. 

Mantell, Mr., on double convex, 
i^ertebra of gayial, ii. 26 — fossil 
birds foond by him in Tilgate 
Forest, i. 74— his history of the 
Wealden formation, i. 99 — refers 
juli to coprolites derived from fos- 
sil sharks, L 154, 155 — mosa- 
saaras, foond by, in Sasser, i. 1 68 — 
raegalosaurus, found by, iu Til- 
gate Forest, i. 180 — his discovery 
of iguanodon and hvlsosaurus, i. 
185— his discovery of petrified sto- 
mach and coprolites within fossil 
fishes, i. 316. 

Mantellia, genua of cycadites, named 
by Ad. Brongniart, i. 373. 

Mansfeldt, fossU fishes of, i. 103. 

Marble, entroohal, eonposed of cri. 
noidca, i. 324. 

Margate, gig«otie amoionitcs near, i. 
053. 



Mavpvpialia/Mtem and eliaraeler of, 
i. 64, 65. 

Ma8sey*s patent log, improvement 
suggest^ in, i. 264. 

Matter, creation of, announced in 
Gen. i. 1, i. 32 — molecular eon- 
stitution and adaptations of, de- 
cidedly artificial, i. 431 — abori- 
ginal constitution of^ exalts oar 
ideas of creative intelligence, i. 
432. 

MedusiD, numbers of in Greenland 
seas, i. 290. 

Megalichthys, new genus of sanroid 
fishes, i. 209— localities where 
found, i. 210 — farther discoveries 
of, ii. 43 — structure of teeth of, ii. 
44. 

Megalosaorus, genus established by 
the author, i. 180, 181 — where 
occurring, i. 180, 181 — size and 
character of, i. 181 — lived upon 
land, i. 181 — medullary cavities 
in bones of, i. 182 — habit carni- 
vorous, i. 182 — character of jaw 
i. 182 — structure of teeth, i. 188 — 
184. 

Mega phy ton, character of, i. 357. 

Megatherium, allied to the sloth, i. 
113 — allied to sloth, armadillo, 
and chlamyphorus, i. 116 — foand 
chiefly in S. America, i. 1 14 — by 
whom described, i. 114 — ^larger 
than rhinoceros, i. 116 — ^head of, 
like sloth, i. 117 — structure of 
teeth, i. 117, 119 — lower jaw of, 
i. 120 — bones of trunk, i. 130 — 
peculiarities of vertebrx, i. 130 — 
magnitude and ase of tail, i. 130 — 
ribs apparently fitted to support 
a cuirass, i. 121 — scapula, re- 
sembling sloth, i. 121 — uses of 
clavicle, i. 121 — peculiarities of 
arm and fore arm, i. 122 — ^fore- 
foot, a yard in length, i. 123 — 
fore-foot, used for digging, i. 
123 — large horny claws, adapted 
for digging, i. 123 — ^peenliarities 
of pelvis, i. 124 — magnitude of 
foramina for nerves, i. 134 — pe- 
culiarities of thigh and leg bones, 
i. 125 — hind foot, peculiarities 
of, i. 135— bony armoor, like 
that of armadillo and chlaaiy- 
pboriia» i. 136-^prebable use of. 



Heiiner, lignite of, neu Cawel, i. i 
381. 

Helsli, admnlatreous diapiwitioDi or, . 
i. Si, 413 — 1 15— impotUnl proper- 
tiM of, i. 414, 415. 

Meyer, Hcrmaft Von, notice of ink 
btg* with roesil internal ehclla of 
■epii, ii. SQ— on ink bag in con- 
tact Kilb belemnito, ii. G9~hiB 
deicription of fusMi nxmrDtlia 
of GeorgealgemQnd, i. TS— his 
naticci of foiail craiticcana, i. 



Min. 



l] bodiei, proofa of desigii ir 



Milan, bonca in innacum al, i. 60. 
Miller hia NxurM Hitlorv of cri- 

noidea, i. 314, 313, 3S1, 3S9, 325, 

33S. 
MillioU, vatt numbera in atrala near 

Parii, i, 290. 
HineraU, proDfa of design in enmpo- 

aition nod sdaplations of, i. 436. 
Miocene diviaion of Icliar; atrala, 

i. 68 — pctiod, mammatis of, i. 

17. 
MUaiiiippi, drilled treca in Delia of, 

i.38S. 
Milaeherlich, hia production of ir- 

liBeiil orjrilala by lire, i. 42, 
Molaaae, localitiei of lignite in, i. 



loaaic hiatory in accotdanu iritb 
geology, i, SI. 

loaaic coaniogonj, attempt* (o re- 
coneile with gcologj, i.93. 

lIoaaBBurDi, great anintal uf Maec- 
Irichl, i. 167— allied to rantiitar*. 
i. 16T. 1 6B— dcacribed bj Cam. 
per and Cuvier, i, 163— eoeral 
with Iho cretnceoni formation, i. 
167- remains of where ibaod, i. 
167 — length and character of, i. 
1G8 — tcclh, peculiar cbaracler of, 
i. ] 69- vEftchrac, number at, I 
169— fxlrcniitici, character of, i. 
169- character, predicted by Ca- 
Tjcr, i. 170 — a link between Iba 
■nonitora and iguanoi, i. 170 — ha- 
bit, aquatic, i. 170- 

Uoacuv Bulletin Soc imp. de, ob- 

156. 



Molluika, fusait remaina of, i. 324' 

naked, foaail remain* of, i. 230. 
Mooitora,characler of icccnlapecit 

I. 1S7— lypp cf, enlarged 



chatf pygmsus, teodona in back 

MOIIer, on cyea of insect*, && i. 

299. 
Mullilocular ahella, extinct gcnermoO 

i. 23H. 
MUnatcr, Count, IbraRiinifcrea dii- 
coTcrcd by, in Macalrlcbt stone, 
ii. 64 — hia diacovcry of mammalia 
at GeorgenagemUnd, i. 78 — pt«a«- 
dactfle deaciibed by, i- 173— bia 
figurea of horny ahcnlJis of belam- 
nttea, i. 283— hia collcclioD of 
cruataccani from Soienbofen i. 



Mr., hie diacoverf of 



392. 
Murchiai 
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contrivtii«etin,i.938 — ^lfr.Owtn*s or elylrioe in winft of intcett, i. 

memoir on, i. 238 — chambers, let 310. 

as floAls, i. 340— siphoDcle, iu Oeland, orthocenititef in limeitMie 

funetiont and mode of action, L oi^ i 374— litoite fetmd ia th« nnie, 

241, 243, 246— aiphao^ie, calcare- i. S75. 

oat aheath of, i. 248 — siphande, Oeninfron, plants of, 383, at seq. — 

substance of, i. 248— use of air- fossil fishes of, i. 303, 317— da. 

chambers, i.. 343— contrivances to seription of fossil plants, at, bj 

strengthen the shell, i. 244—246 Professor Braon, i. 384-386— 

— namber of transverse plates, i. plants in brown coal formation 

246 — action of pericardial fluid, i. at, i. 383 — fossil salamander of, i. 

S47-349— like that of water in 386. 

the water balloon, 1^248 — its man- Offyges, i. 295. 

ner of floating, rising, sinking and Onchas, i. 220. 

moving at the bottom, i. 249, 250 Opossum, remains of in secondary 

>pinion8 of Hook and Parkinson and tertiary strata, i. 63 — bones of 



concerning, i. 250— the Author's in oolite at Stonesfield, i. 191. 

theory, i. 250. Organic remains, best summaries of. 

Nautilus sypho, intermediate charac- i. 39 — argument from absence of, 

ter of i. 269—273. i. 50— general history of, i. 88— 

Nautilus zic zac, intermediate cha- aflbrd evidence of design, i. 89— 

racter of, i. 269 — ^273. important inferences from, i. 91 — 

Nebular hypothesis, consistent with study of, indispensable to geology, 

geological phenomenon, i. 40. i. 92— successive stsges of deposi- 

Nelson, Lieut., on strata formed tion, i. 94 — best ground- work of 

by the wind in the Bermudas, i. geological divisions, i. 94— supply 

104. deficient links in the existing ant- 

Newcastle, plants preserved in coal mal kingdom, i. 94. 

mines at, i. 344. Orodus, i. 220. 

Newhavcn, nodules of ironstone Ornithichnites, io new red sand*stoDc 

containing fishes and coprolitos at, of Connecticut, ii. 40. 

i. 212. Ornithorhynchus, sternal apparatus 

Newton, his religious views resulting like that of ichthyoaaarus, i. 142, 

from philosophy, i. 19, 440. 145— Mr. R. Owen*s papers on, i. 

Nichol, Mr., observations on fossil 142. 

pinus and araucaria, i. 364, 365, Orthoccratite, character and extent 

366. of, i. 274. 
Noggerath, Professor, chronomctor Osseous breccia, in fissures of lime- 
in fossil wood, obscrt'cd by, i. stone, i. 80. 

361 . Osier, Mr., on proboscis of buccinum, 

Norfolk, remains in crag formation i. 226. 

of, i. 79 — fishes in crag of, i. 217. Owen, Mr., on pccniiaritiea of mar- 
Norland House, Arctsian well at, i. supialia, i. 64— on comparative 

420. organisation of ornithorhynchas 

North Cliffi bones in fresh-water and reptiles, i. 142 — on bones of 

formation at, i.«79. land tortoises, i. 181 — on nautilus 

Nummulitesi, their extent and num- pompilius, i. 238, S44, 248, 249, 

her. i. 2S8, 289— functions and 251. 

fhtructurc, i. 289 — influence on 

stratification, i, 289. PACuroEmMATA, existing genera of, in 

pliocene strsia, i. 79. 

Obkrau, granite overlying cretaceous Pain, aggregate of diminished by the 

rocks, at ii. 5. agency o( camivora, i. 105. 

Odicr, M., his discovery of chitine, Palaeotherium, remains of in Cal^ 



•nd pUce of, L TO. 

Pklej, hi* Dolice of ipirtl iateitiiie of 
■bark, i. 153 — delect iriiinir from 
hli wsnt of knowicdge in geo]ogj, 
i, 436 — hit arganiDDt for Ibe unity 
ofthedcity, i. 434. 

Palmi, in brown coil of Germiay , 
i. 381,385— geoloEical Mlinl of. 
366, 3S7— number and distribii- 
tion of eiJBliiig nod fiwiil ipecies, 
i. 3tJ8— futil Irnnkt of, I. 3S6, 
387-~leaTei, lacalilicf and Bpcciei 
of, i. 387— iDcalilici of fouil fruit* 

Pampa>i rae([albcrium fonod in, ri. 
20. 

Pandanca, character and extent of 
recent (pcciee, i. 377 — foail fruit 
of in inferior oolite, i. 378- func- 
tions of, 379. 

PuidKnu*, fruit of recent apccicr, i. 
378, 379. 

PandBnocarnnni, in tertiary forma- 
tion, i. 380. 

PaDg;alin, armed with homy lealca, 
i. 12S. 

J'andcr, his deaoription of megathe- 
rium, i. 114. 

Paradamr, i. S< 

Paraguay, megi 
138. 



conetndinr coDiidaratioDi on, i. 

332. 
Perfection conaitta in adaptation of 

organiiation to tlio foDCtiou of 

the apeciet, i. 69. 
Pericardial fluid, iti mode of actioo, 

i. 247, 351. 
Perpignan, Arlealan wclli in baaio of^ 

i. 433. 
Perraniabulo, Tillage buried br aand 

Sood, i. 104. 
Peroi), animal of apirula fbnild by, i. 

273. 
Pelatiui, his interpretation of Gene- 



i. 1., 



,23. 






Pariib, Woodbine, Esq. his discovery 
ofmegalherium, i. lis, 128. 

ParkinAon, Mr., hit Ihcory respect- 
ing chambera of nnulilos, i. 230— 
his obpervalions on llic lily cncri- 
nile, i. 317— his dencriplion of the 
Ibssil fruits of Sheppcy, i. 388. 

Parry, Oipl., on the long prcRervn- 



Pioes, fossil in coal formation and 
llus, i. 3G6 j peculiarity in ftradore, 
of, i. 365. 

Placoidean, order of fiabes, i. 305. 

Plcsioasurus, liclcroclite character of 
i. 157 — number and geulogical ex- 
tent of apccici, i. 158— head, com- 
pound chargcler of, i. 159— neck, 
great length of, i. ISO — back and 
tail, i. Itil — ribs, peculiar charac- 
ter of, i. lel— ekin, Cuvier'i coa- 
jcctorc DB In, i. 163 — 1on{;a, pro- 
bable condiiion of, i. 163— eitra- 
milies acted as paddles, i. 163— 
probable hsbilx of animal, i. 164 
concluding observation! upon, i. 
166. 

riioccnc, division of tertiary ttnu, 
i. CS-animal rcmaina of, i. 79— 
evidences of history of, i. 79. 

Podocarf a, fiuit of, in inferior oolite, 
i. 37e. 

Poihililie, term proposed for forma- 




I]|1>BZ. 
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mi, i. 371— «Qb(«miieui ibrett in, 
1.371. 
PortMUHilli, ArteMaQ ir«U at, 490. 
Prattwieb, Mr., oo ioaeeU from coal 

IbrniatioD, i. 305« 
Preroft^ M. CooiUnt, on erect poti- 
tMNi of foMil trees at St. Cteinnc,.i. 
353. 
Friauury stratifiedrocks, history of, i. 

48,49. 
Prodoctions, natnral, vary with the 

snb-strats, i. 16. 
Proat, Dr., his analysis of siphon of 
an ammonite, i. 2B6^-on the non- 
eternity of roolecolar constitution 
of matter, t. 431 — on adaptation of 
elements to the use of animal and 
Teipetable ttodies, i. 431. 
Profince of geolocfy, i. 13. 
Psammodns, i. 220. 
Pterodaetyle, anomalous character 
of, i. 171 — where found, i. 171 — 
Cavier's description of, i. 172 — 
eight species of, i. 172 — organs 
of flight, i. 174 — verlcbrjB, cha. 
ractcr of, i. 175 — peculiar me. 
chanism in neck, i. 175 — foot as 
in lizards, i^ 175>— toes, number 
and proportions of bones in, i. 
175-178 — probable food of, i. 
179. 
Ptychodos, i, 220. 

Purbeek, estuary formations in isle 
of, i. 99 — igoanodon found in isle 
of, i. 186. 
Putcberg, near Bonn, brown coal of, 

i. 381. 
Posey, Processor, his interpretation 

of Genesis i. 1, Slc, 27 — 30. 
Philpotts, Mills, bclemnites with ink 

bags in collection of, i. 282. 
Phillips, Professor, his views of fos- 
sil organic remains, i. 55 — his il- 
lustration of fossil astacidcs, i.293 
— his tabular arrangement of am- 
monites, i. 253. 
Phoiidophorus, i.215. 
Physical geography, origin of in geo- 
logical causes, i. 16. 
Pycnodonts, 214,215. 
Pycnodus, i. 215. 

Pyrenees, granite in chalk forma- 
tion uf, ii. 5. 

Raduta, abound in transition strata, 
i. 56. 



Radiated animals, character o( fiMiil 

species, i. 312. 
Ray, Btr., on usefalneis of mctab, L 

414. 
Rays, fossil, i. 221. 
Reason, province of distinct firoBi 

that of Revelation, i. 437. 
Refrigeration, gradual, of matter of, 

the globe, i. 50.^ 
Reptiles, ages of, i. 131. 
Revelation, its object not physical^ 

science, i. 22 — province of, distinct' 

from that of natural religion, i. 

437. 
Rhizopodcs, new class of animals 

discovered by M, Dujardin, ii. 

64. 
Rhyncholites, fossil beaks, i. 241, 

242. 
Ripple markings, fossil, i. 198. 
Rivers, apparatus for supply of, i. 

425— supply and functions of, i. 

416,417. 
Robert, M., spirula found by, ii. 

63. 
Rodentia, in pliocene strata, i. 79. 
Roussillun, Artesian well in, i. 423. 
Rumphius, his figure, and observS' 

tions on living nautilus, i. 238, 

250. 
Saar brack, fishes found at, i. 203, 

212. 
Sabrina island, rise and destruction 

of, ii. 8. 
Sacred history, consiAlency of geolo* 

gical discoveries with, i. 18. 
Saladn, river, megatherium in bed of, 

i. 115, 128. 
Salsmander, fossil at Ooningen, i. 

386 — from Japan, alive at L^yden, 

i. 386. 
Salt, found in secondary and tertiary 

strata, i. 62. 
Sand, effects of wind in forming 

strata of, i. 104. 
Sapey Brook, concretions in, mis- 
taken for footsteps, i. 199. 
Saurians, character of in secondary 
strata, i. 65 — sudden death and 
burial in lias clay, i. 102 — fossil, 
history and relations of, i. 130-^ 
132 — in what formations found, i. 
131, 132^amphibious, allied to 
crocodiles, i. 191 — gigantic terres- 
trial, i. ISO—flying, i. 171— ma- 
rine, i. 132, 157. 



Scaphile, eharaetor and «zt«Bt oC i. M*nj i 



SoUothalm, hi* carl; irraiigwgMDt 
of fbuil pUnta, i. 343. 

Scianoea, geo]agj aaisDlial to ad- 
nnoomeDtof, L IT. 

Scornona, fnoil in coal rDrmition, 
1.308 — indioila a warm ctimale, 
i. 308— foiiit deacripllon of, i. 
317— «y™ and akin, prawtrred, 
j. 307, SOB— baira preiorTed, i. 
310. 

Soropa, Mr. Poulrlt, hii panoramic 
TJeara of Aavergne, ii. 8— on rippla 
Barka aod tracks, of anlmali io 
oolilio atrata, i. 196— ii. 43. 

Sea, . 

. oalii . 
Secondary atrata, tiiator; of, i, 60 — 
adapUlion of to hiiman uw), J. 
60— maleriila of, wbcnee derived, 
i.60— nature of mstcriali, i. Gl — 
■dvaatsgeooa diipoiilion of, i. 



341. 
Srd;*rick, Prolenor, on the kind of 

iotbrmalion (o be looked for in Iho 

Bible, i. 3B, 441— hia diaeaver; of 

foaailfiihea. i.SU. 
SavTeralian, theory of Teina filled 

b7, 1. 411. 
Sellow, M„ bii nae of Chineie me- 

Ibod of boring well*, i. 934. 
Spioataire. ita analoeiei to belam- 

nile, i. 385. 



1 bj animal* of hifbor or- 
d*r than biTalToa, [, 'rt'\ tOma 
nniralTa and bfTalTO, I. SM.S" 



J bye 



"fA 



i. 99T--«peciEc ^avitj of; i. 
binUa, eonitraetod bv son ' 
i. 335 — proofa of deaigD ii 
chambered, i. 3"' 
from chambered a, 
(braminaled polythalamoaa, i. 987 
— Dilcroacopic, quantity of^ !■ oar- 
tain atrata. i. 97 — minute mnllilo- 
cnlar, i. 388. 

Shepf>ey, foaail emya at, i. 197— fta- 
■it crocodile at, i. 197 — fiahaa in 
London clay al.L 317 — fbuil froila 
found at. i. 360, 389. 

Sickler, Dr., tML«r on footatepa al 



Hea 



i.303. 



Siebold, Dr., aalamander brought fitan 
Japan, by, i. 386 — ailiciSed buprea- 
tia in collectian of, ii. 78. 

Sienile, leina and OTerlyinr maaaea 
of, ii. 5. 

Sigillaria, among the largeat and 
lalleat plaiiU of the coal Jbima- 
tian, i. 353 — alcma oecaaionally 
foand erect, i. 353, 354— item oe- 
caaionally divided at the aumnil, 
i. 3€5 — character and relaliona oC 
i. 355, 356— (cara on bark in Ter. 
tical rows, i. 355 — oumbei of ape> 

Sitiatria, aturgeona in the Danube 
near, i. 313. 



Silli 



I, Profeaaor, hii iDteq>relatioa 
of the word beginning, and of tba 
' .ys of the Mosaic "" ' "' 
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tioof, L 113-^dtptad to live on 357^interaalatractureoCi.358— 

treet* i. 114 probable tqaatic habit of, i. ZS9, 

Smytfa, Ctpt, ezperimentfl on IMbs- St.- Hilaire, Geoffroy de, hU new 

aey'f log and bottles sunk in a genera of fossil crocodileans, i. 

deep sea, i^ 261. 193. 

Soemioeringr, Professor, pterodactyle St. Ouen, Artesian well at i. 419. 

described by, i. 173. Stones, none have existed in their 

Soldani, his collection of fossil shells present state for ever, i. 426. ' 

in Tascany, i. 97. Stonesfield, miztare of marine and 

Solenhofen, pterodactyle found at, i. terrestrial animals in oolite at, i. 

171,172 — libelloliB and other in- 99~pterodactyle found at, i. 171 — 

sects found at, i. 171-r-fossil fishes mcgalosaurus found at, i. 180 — 

of, L 303 — fossil crustaceans from, scales of testudinata found at, i. 

i. 292. I 197 — castings of marine worms 

Species, changes of^ indicate changes at, i. 198 — remains of marsupialia 

of climate, i. 96. found . at, i. 203— rhyncholites 

Speetoo, hamites found at, i. 277. found at, i. 241. 

Spiders, fossil in Jurassic and tertiary Stratified rocks, aggregate thickness 

strata,, i. 306^ of, i. 38. 

Spinax acanthins, homy dorsal spine Straus, on eyes of insects, dec. i. 

oE, i. 220. 299. 

Spirals, derived from a sepia, i. 273, Sturgeons, functions of living spe- 

239— ii. 63. cies, i. 212. 

Sprins^s, how supplied by stratified Sublimation, theory of veins filled 

rocks, i. 62— origin and impor- by, i. 411. 

tance of, i. 415, 418 — ordinary Succession, eternal, of species dis. 

supply of rivers by, i. 416^-causes proved by phenomena of primary 

of their production, i. 416 — sup- rocks, i. 51. 

ply from rain water, i. 417, 418 — Sumner, Bishop, his records of Crea- 

systems of, near Baths, i. 418 — tor, i. 35. 

produced in Derbyshire, by faults. Superposition, regular order of, in 

i. 418 — two systems of, originating strata, i. 1 6. 

in fiiults, i. 418 — local causes of Surtor brand, brown coal of Iceland, 

irregularities in, 424. i. 381, 382. 

Sqnaloids, extent of, 287. Syringodendron, name applied to 

Stark, Dr^ on changes of colours in many species of sigillaria, i, 352. 

fishes, i. 163. 

Star fish, number of ossicula in i. Tankerviixk, Laut, Zamia in conscr- 

332. vatoryof, i, 371. 

3team power, prodigious effect of, i. Taylor, Mr. R. C, on fossil foci in 

399 — amount of, employed in Corn- Pennsylvania, i. 340. 

wall and in England, i. 400. Tsylor, Mr. I. C, on duty of steam 

Stelleridans, geological commence- engines, i. 398 et scq.— on bensfi- 

ment of, i. 313 — structure of fossil, cial disposition of metals, i. 413. 

similar to that of existing species, Tcleosaurus, genus, of, established 

i. 313. by St. Hilaire, i. 193— skeleton of 

Steneosaurus genus established by from Whitby, i..l93.^ 

St; Hilaire, i. 193. Temperature, changes indicated by 

3ternberg, Count, his Flore du Monde fossil vegetables, 341 — prooft of 

primitif, i. 343— on cycadce and gradual diminution of, i. 380« 

^ zamites in the coal formatiot), i. Tertiary strata, character of, i. 66— « 

369 — his discovery of fossil scor- character of their fossil vegeta. 

pioos,. i. 306. bles, i. 341 . 

Stigmaria, form and character of, i. Testudo grsca, reoont footsteps of| 

357, 358— doroe-shsped trunk, i. i. 199, 



m. 

Tburin, HnlUmiin and Weraetiui, 

41,41). 
TkooipMji], Mr^ pcDlicriatu enro- 

peaa dweoiered bj, i. 335. 
Tbonwa, Mr. R., map &nd ■eelioitt 

of mininff district neat RedrDth, 

I 411. 
Tiedemann, on boac* in lUr-Gih, i. 

US. 
TUnta &mt, nptilei diacorered by 
Mr. Hulell in, i. 9S. 
TldM, Upae of loog pcriodi nniver- 

wUj admitlfld.L 21— proof of long 

Upw of, 96— proof of 1ap« of, 

daring- depoiition of alraU, i. SSS. 
Torpedo, foHil in lertiarj ilraU, i. 

2»1. 
Torre ITOrlando, Eabeaperiihediod- 

denly al,i. 108. 
ToKoite*. number of eii*lin([ £imi- 

liea, i. 195- di^iaion* offoaail ditto, 

i. 195 — eilenl of foaiil apeciea, i. 

195 — matina apccie* ftom GlSria, 

L 196 — fouil land apecie*, rare, i. 

19T— footalep* of in Scotland, i. 

1*6 — freah-water ipeciea, locality 

of. L 197. 
Tonr, auppoaed of a furcirner throoith 

England, L 13. " 

Toori, Aneaian wella in chalk of, i 

423. 
Towmend, Mr., on origin of apringa, 

Trachelipoda, two aecUona of; car- 
nJTDToDt and berbitorooa, i. 9SS— 
carnivoroD*, perfbrale livinr ahclla, 
1.926— cnrnlvorou^ rnre btTLr,. Ihc 



aaimak atlM lo tbem, i. 9M — 
aaaociated with dcidoprntBt by 
Lamarck, 435. 

TreTeljaB, Mr. W. C, hi* diaco- 
Tery of coprolitc* neat Lehh, i. 
155. 

Trilobitea, gmgraphical and g«olo- 
giol diilriboliDn of, L S9£-~ge. 
nera and ipecie* of, i. 995 — hia- 
lory and atraclnre of, i. S9S — 
tiring animala allied to^ i. 996 et 
acq — eyea of; i. 299— ptajtiolo- 
peal intercncea from fbaail ejvt, i, 
303 et aeq. 

Tryoaii, foaail, loealiliaa o^ L I9C^ 

Trfiron, foaail in teitiar; atratt, i. 




Tula, calcareoua, local depoaitM of. 



Turtlo, fbuil, J. 195, 196. 

Ulodimd>on, character of, L 357. 
Unity, geological aigament for Ike 
onity of tlie Deity, i. 433, U4, 



Til D'Aano, bonea in fteah-waUi 

formation of, i. 79. 
Vapour, inflocnce of; in caorinfelc- 

vations of land, i. 43. 
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k 38d^^l-- connexion of with 
pbyBioo-theology, U 4952. 

Veins, mineral, oririn and dispoai* 
tion of, i. 409, 411 — ^most freqaent 
cm earlj rocka, i. 410 — ^theories re- 
specting origin of, i. 411 — appara- 
toa for prodaction of, i. 425 — gra- 
nitic, intersecting older granite, iL 
4— of aicnite, porphyry, serpen- 
tine and greenstone, intersecting 
other rocks, ii« 5— mineral influ- 
ence of electro-magnetic action in, 
ii 107—109. 

Vertebrata, represented by fishes in 
the transition formation, i. 56. 

Volcanoes, present effect of, i. 46. 

Volcanic forces, their effects on the 
condition of the globe, i. 47. 

Volcanic rocks, frequent in tertiary 
strata, i. 76---of modern formation, 
ii. 7. 

Volts, M., on Mentellia firom Lunc- 
ville, i. 369. 

Voltzia, genios of conifersB in new 
red saiKl-stone, i. 364. 

Watchct, nacre of ammonites pre- 
served in lias at, i. 283. 

Waters, not created on the third 
day of Mosaic cosmogony, i. 30 — 
sources of mineral and thermal in 
faults, i. 424. 

Water, its rank in geological dyna- 
mics, L 33 — supplied to springs by 
stratified rocks, i. 62 — its agency 
in preserving organic remains, i. 
104— circolation of in metallic 
veins, i. 408 — perpetual circula- 
tion and functions of, i. 41 6. 

Watt, his experiments on crystalliza- 
tion of bodies cooled slowly, i. 41 . 

Webster, Mr., section prepared by, 
ii.2. 



Weinbohla, sienite, intersecting and 
overlying chalk at, ii. 5. 

Weis, Professor, his account of bones 
of megatherium, i. 127 — his bdief 
that the megatherium had armour, 
i. 128^ 

Wells, causes of rise of water in, i. 
418. 

Werner, his theory of the formation 
of stratified rocks, i. 43— of veins, 
i. 411. 

Wheatstone, ProfSessor, on crystals 
produced by electro-chemical ac- 
tion, i. 412. 

Wheweli, Mr., his view of the nebn- 
lar hypothesis, i. 40. 

Whitby, ammonites from, i. 256. 

Wielieska, salt in tertiary formation, 
i. 63. 

Winds, effect in causing undulations 
during the formation of stone in 
Portland, i. 371 — effect in forming 
strata in Bermudas and in Corn- 
wall, i. 154. 

Witham, Mr., his publications on fos- 
sil conifers, i. 363, 364, 366. 

Worm holes, fossil, i. 198. 



YxaaxLL, Mr., on the vision of birds, 
i. 136. 



Zamia pungens, mode of inflores- 
cence, 371. 

Zemia spiralis, buds on trunk of, i. 
375. 

Zamia horrida, section of trnnk of, 
i. 373. 

Zeiten, M., his description of fossil 
pens and ink bags in Wirtemberg, 
i. 233. 

Zoology, study of, indispensable to 
geology, i. 92. 
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